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All claims of U.S. Patent No. 6,292,547 are invalid in light of the following prior 

art: 

• Moosemiller, John. P. "AT&T's CONVERSANT Voice System." Speech 
Technology -Mar./Apr. 1986 pp. 88-93; 

• U.S. Patent No. 4,755,872 ("Bestler et aVJ, 

• Perdue, Robert J. and Eugene L. Rissanen. "CONVERSANT 1 Voice 
System: Architecture and Applications." Sept./Oct. 1986; 

• Canadian Patent No. 1,162,336 ("DeBruyn"); 

• Emerson, "Voice Response Systems - Technology to the Rescue for 
Business Users." Speech Technology - Jan./Feb. 1983 pp. 99-103; and 

• U.S. Patent No. 4,438,824 ("Mueller-Schloer"). 

Accompanying this submission, please find one or more claim charts applying 
one or more of the above cited prior art references being applied to one or more claims 
from U.S. Patent No. 6,292,547. 

Accompanying this submission, please find a copy of Ronald A. Katz v. AT&T Corp., 
63 F.Supp.2d 583 (E.D. Pa. 1999), in which that court construed some elements of patent 
claims issued to Ronald A. Katz and a copy of Marlow Indus., Inc. v. Igloo Prod. Corp., 
No. 02-1386, 2003 WL 21212626, (Fed. Cir. May 23, 2003)(unpublished). 



Pursuant to 37 U.S.C. §1.555, "each individual associated with the patent owner 
in a reexamination proceeding has a duty of candor and good faith in dealing with the 
[Patent] Office, which includes a duty to disclose to the Office all information known to 
that individual to be material to patentability in a reexamination proceeding" (See 37 
U.S.C. §1.555 and MPEP 2280)(emphasis added). "Informing the examiner of the 
pending infringement action is not commensurate with bringing to the examiner's 
attention the districts court's prior claim construction of the patent or disclosing the court 
orders embodying this construction. See Rohm & Haas Co. v. Crystal Chem. Co., 722 
F.2d 1556, 1572-73, 220 USPQ 289, 302 (Fed. Cir. 1983) (concluding that a presumption 
that an examiner was able to find, with his expertise and adequate time, the critical data 
when he was presented with a "mountain of largely irrelevant data" ignores the real 
world conditions under which examiners work)." Marlow Indus., Inc. v. Igloo Prod. 
Corp., No. 02-1386, 2003 WL 21212626, at *2-3 (Fed. Cir. May 23, 
2003)(unpublished)(&?e Fed. Cir. Rule 47.<5)(emphasis added). 

Pursuant to 37 U.S.C. §1.555, we believe that the prior art, decisions, opinions, 
orders, and arguments associated with the following proceedings may be pertinent: 

• West Interactive Corp. v. First Data Resources Inc., 1991 WL 355059 (D. 
Neb, July 22, 1991); 

• First Data Resources Inc. v. West Interactive Corp., No. 91-CV-4471 (CD. 
Cal. August 20, 1991); 

• West Interactive Corp. v. First Data Resources Inc., 972 F.2d 1295 (Fed. Cir. 
1992); 

• Ronald A. Katz Tech. Licensing, LP v. AT&T, Corp., No. 97-CV-539 (D. Neb. 
Oct. 27, 1997); 

• Ronald A. Katz Tech. Licensing, LP v. AT&T, Corp., No. 98-CV-88 (D. Neb. 
Mar. 2, 1998); 

• Ronald A. Katz Tech. Licensing, LP v. AT&T Corp., 63 F.Supp.2d 583 (E.D. 
Pa. 1999); 

• Ronald A. Katz Tech. Licensing, LP v. Micro Voice Applications Inc., No. 99- 
CV-592 (N.D. Cal. Feb. 8, 1999); 

• Enhanced Global Convergence Serv., Inc. v. Ronald A. Katz Tech. Licensing, 
LP, No. 01-CV-375 (D. N.H. Oct. 5, 2001); 

• Verizon Cal, Inc. v. Ronald A. Katz Tech. Licensing, LP, No. 01-CV-9871 
(CD. Cal. Nov. 16, 2001); 

• Enhanced Global Convergence Serv., Inc. v. Ronald A. Katz Tech. Licensing, 
LP, No. 02-CV-66 (D. N.H. Feb. 2, 2002); 

• Ronald A. Katz Tech. Licensing, LP v. Verizon Communications Inc., 2002 
WL 1565483 (E.D. Pa. July 16, 2002); 

• Ronald A. Katz Tech. Licensing, LP v. Verizon Communications Inc., 2002 
WL 3 1834833 (E.D. Pa. Dec. 18, 2002); and 

• Ronald A. Katz Tech. Licensing, LP v. Verizon Cal, Inc., No. 03-CV-1918 
(CD. Cal. Mar. 18,2003). 
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PRODUCTS 



AT&T's CONVERSANT™ I 
Yoice System 



This new voice response system, with its many 
telephone trunk interfaces, is targeted for the growing 
market of automated information services uses. 



John R Moosemiller 

Member of Technical Staff 
AT&T Bel! Laboratories 
Columbus, OK 

IN SEPTEMBER 1 985. AT&T Conversant 
Systems introduced the CONVER- 
SANT™ I Voice System, a voice response 
and speech recognition product for the 
growing market of automated information 
services This system accesses data bases 
vu the public telephone network. Tele- 
phones, rotarv or touch-tone, can become 
tnsuru terminals eliminating the need for 
costlv computer peripherals and providing 
easv availability 

The CONVERSANT 1 has mam- speech 
capabilities Callers access the svstem 
through touch -tone signals, speaking iso- 
lated words and connected digit strings, or 
by using modems and data terminal equip- 
ment The system responds with high* 
quality, natural -sounding speech using ah 
advanced speech coding algorithm devel- 
oped by AT&T. 

CONVERSANT I applications include 
the following broad areas of information 
dissemination 

01 financial services 
tt credit authorization 

■ wholesale and retail distribution 

■ sales order entry 
0 direct marketing 

■ transportation scheduling and dispatch- 
ing 

II college registration 

B communication services 

Hardware Architecture 

The hardware architecture for the CON- 



VERSANT J is flexible, expandable, and 
modular. It allows one to economically 
configure fust the necessary voice channel 
capabilities. Additionally, the system con- 
troller and the voice switch can allocate 
speech processing units as needed, thus 
time-sharing them. For example, a catalog 
service user r.,ay log in with tone or 
speech recognition, download accumu- 
lated orders from a hand-held terminal to a 
system modem, leave a voice message for a 
supervisor via the real-time voice coder, 
and finally dial an attendant dispatcher, all 
within one use. It can be packaged from 
four to BO channels 

The controller (Fig. 1) executes svstem 
software under the CNIX 7 * operating en- 
vironment Through this, local control of 
transactions is accomplished, along with 
substantial off-loading of host processing. 
Winchester disks provide ample storage for 
local data bases, codco speech, and svstem 
software. For reliability, these disks mav be 
duplicated Multiple data communication 
pons provide common data link proto- 
cols, including 1RM 52~0 BSC and SNA. 
and asynchronous ASCII TTY. The system 
controller communicates to intelligent and 
relatively autonomous speech subsystems 
vu the IEEE i86 General Purpose Inter- 
face Bus fGPIBl 

An internal voice switch supports the 
bridging of speech units to each incoming 
voice channel. One-to-manv connections 
are possible Four-wire conunuitv is pre- 
served, permitting speech units to sepa- 
rately modifv the signal gain for incoming 
and outgoing voice channels The voice 
switch (Fig. 1 ) is the key to real-time alloca- 
tion of speech processing hardware, 
which occurs under direction of the svs- 
tem controller via the GPIB Simple svstem 
configurations, however, can make the 

SmCH TECHNOLOGY,* MAR. Ml* 



voice switch unnecessary For example. 
Fig. I shows voice response units directly v 
connected to incoming trunk channels 
Any speech processing units may be op- 
tionally bridged to incoming calls vo the 
voice switch. 

Most voice response systems only pro- 
vide line interfaces to the telephone net- 
work, whereas the CONVERSANT I system 
adds many common trunk interfaces. Call 
supervision, the immediate knowledge of 
call progress and termination, is important 
for effective management of telecommuni- 
cation costs and is possible only with 
trunks. The Dialed Number Identification 
Service (DNIS) has been used with a Direct 
Inward Dialing (DID) crunk interface to re- 
ceive dialed digits as pan of the call setup 
protocol. This allows advance classifica- 
tion of incoming calls for different applica- 
tions which are greeted by appropriate 
transaction prompt* The DNIS feature is 
useful for sen-ice bureaus or for mulitple- 
user applications 

Most common analog trunk rypes and 
T) digital carrier; can be serviced through 
the svstem 's telephone network interfaces. 
The system can dial out on lines and cm*>- 
wav trunks, and it can work in conjunction 
with Automatic Call Distributor and Private 
Branch Exchange systems. With direct 
trunk connections, though, the cost of the 
latter approach may be unnecessary 

The hardware architecture also allows 
fo: control of the speech subsystems and 
all subuntts. including the switch and the 
network interfaces. This is done by the 
svstem controller using the GPIR The fol- 
lowing example illustrates this. 

The trunk interface answers an incom- 
ing call and communicates this to the sys* 
tern controller via the GPIR Transaction 
software determines what greeting phrase 
iopia\ Tliii is followed by a prompt to dot 
" 1 for tone input, the voice response unit 

attached if not alreadv dedicated, and 
commanded to pUy the phrases and col- 
lect touch-tune signals. If no tones are 
heard, the unit signals the controller over 
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the GPIB and it dictates the switch to 
bridge on a speech recognizer. The trans- 
action continues to use the voce response 
unit to generate prompts 2nd the speech 
recognizer t02ccept the user's voice com- 
mands . Transaction control and the speech 
subsystems management are performed by 
the system controller through the GPIB. 

Design and Features 

With the CONVERSANT I s flexible ar- 
chitecture. new features and channel ca- 
pacity can be added a* requirements 
change- It can operate standing alone or as 
a front -end processor to one or more host 
computers. The basic product uses touch- 
tone signaling and voice response The in- 
ternal voice switch bridges optional 
speech processing subsystems under di- 



rection of the intern controller Depend- 
, ing on the svstern s configuration it can 
service up toHO simultaneous ;ulls and run 
different types of transactions concur- 
rently 

Both telephone line and trunk interfaces 
are available, the Inner providing direct call 
progress and supervision as pan of the pro- 
tocol exchanged with a central switching 
office The svstern is caoablc of outduung 
bridging to an att endant lor he lp or com- 
^pKHH^V^altiairr automated transaction 
In addition. CONVERSANT Is realtime 
voice coder allows customers 10 record 
daily messages and mjKc minor response 
changes convenient^ on site The svstern 
can also support voice mail 

Voice recoenmon ljo Dc added to the 
basic product Weaker independent and 
dependent recognition are available witn 

SPttCH TK.HNOLlX^ ,„ MAR MKM IVHt, 



both isolated and connected word capabil- 
ities Automated services can be provided 
to rotary relephone users through speaker 
independent recognition of connected 

die it strings 

Features for reliability include backup 
disks, power supplies, and streaming ope 
dmr The svstern has butii-in self diagno- 
sis and will automatically reboot and re- 
cover 1: a severe opcrattng problem is de- 
tected Complete administrative and 
maintenance software tools are accessed 
through the svstern console or remote 
control 

Vhen compared with traditional means 
ot providing information services, the 
CONVERSANT I svstern is verv cost effec- 
tive It rcdui.es attendant cose through au- 
torait ion and provides revenue through 
ne*> services that were previously uneco- 
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Speech Processing Technologies 

Three speech technologies — speech 
synthesis, recognition, and coding— are 
embodied in the CONVERSANT I. High 
qua! it v speech playback is accomplished 
efficiently using Multi-Pulse Linear Predic- 
tive Coding (MPLPCJ algontnms devel- 
oped at AT&T Bell Laboratories 1 ! : Good 
intelligibility ts preserved at 9 6K bps. j 
rate compatible with the system'* real-time 
voice coder. Studio quality occurs a: rate* 
approaching NK bps Each voice re- 
sponse unit has the capacity to store ^UU 
seconds of MPLPC speech and virtualh 
unlimited amounts of speech mav be 
downloaded in real time from svsicm disk 
storage Ue have found that voice plavback 
quahtv strongly influences users' percep- 
tion of a services worth For this reason, 
our efforts have concentrated on synthesis 
by analysis of recorded speech, rather than 
.synthesis bv rule from text alone 

Both speaker independent and depen- 
dent speech recognition arc possible, and 
isolated and connected utterances can be 
recognized For speaker independent rcc • 
ognmon, the vocabulary is currently lim- 
ned to connected digit strings, isolated dig- 



its, and the words "ves" and " no " Rnhust 
recognition of tele phone speech hv the 
general public requires a .substantial voice 
sampling effor: 

Speech recognition is jeenmphshed 
throuch statistical template matching * itli 
Dvnamic Time Uurping iDW) AT&T 
Bell Laboratories has researched rhesc al- 
gorithms tor some t:mr * lr addition, 
acoustic phonetic jigon:nms ennance the 
decision process unci iden:;fv words 
within connected speecr. Since the trans- 
mission bandwidth or" telephone networks 
i> onh about 5 5 kHz. telephone speech is 
first sampled at j rrcqucnev of t> 6" kH? 
Front-end processing oi tnc speech signal 
inwilvc> an h-poie auio*corrcunon analy- 
sis which resutts in an efficient representa- 
tion called Linear Predictive Coding <L PC) 
Recognition occurs t>\ comrursng LPC co- 
efficients lor the speaker s utterance— 
called the test template— » ith LPC coded 
words in thedju ruse— the rete rente tem- 
plate^ \Xuhin thresholds, the unknown 
word is assume*! to belong to the same 
ujss js the set of tcmnljtes it most closch 
matches using lukurj> distance metric 

For manv applications, such xs voice: 
nuil. cLiiiv announcements, and Iced ruck 
ol speaker-dependent command words it 



is desirable to provide real-time voice cod- 
inc The CONVERSANT ! satisfies this 
need with a voice coder that converts an 
analog speech signal into 9 6K bps MPLPC 
in real-time. The converted speech may be 
stored m digital formal on the system disk 
.md plaved back through the voice re- 
sponse unit immediately or later. 

Future Speech Technologies 

Two other related technologies, speaker 
verification and tcxt-ti>-speech synthesis, 
are under investigation. The first ts an auto- 
matic means of confirming the identity of a 
cLiimjnt based on hisroncal speech pat- 
terns This capability exists as a working 
prototype Second. lexi-to-spcech, or 
rule- based synthesis from text, is neces- 
xir\ tor applications with open-ended v©- 
cibuljnes. such as proper names and ad- 
dresses AT&T Conversant Systems ts 
monitoring research that promise* to ad- 
vance texi-to-spcech performance, such 
js efforts to devise better pronunciation 
rules for foreign words in an English con- 
text vnen significant improvements in 
icxt-io-specch are possible. AT&T Convey- 
sam .svstcms will incorporate them in the 
CONVERSANT 1 product. In the mean- 
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time, the/ will cona.dcr integrating other 
commercial tcxt-to-speech units. 

Application Sofrware 

Application software development may 
be done by AT&T Conversant Systems, a 
value-added reseller of the produce, or the 
user. To facilitate development, clear deiin- 
cations have been made between generic 
operational sofrware and application soft- 
ware. In what follows, software architec- 
ture will be discussed in three areas: I) 
applications development. 2) high-level 
script language used to define transac- 
tions, and 5) AT&T's experience in proto- 
typing applications 

■ Development 

A simplified vrew of the CONVERSANT 
I s software architecture emphasizing the 
customizable parts for applications, is 
shown in Fig. Z. Central to the architecture 
is the transaction state machine (TSM) 
which, through a single process, controls 
ail active sessions. Although the TSM is ge- 
neric, it interprets transaction scripts. 
Many different scripts may reside in the 
system and be executed concurrently 
Which script to run is determined by the 
telephone number that was dialed, the 
j physical telephone circuit on which the 
call was received, or further interaction 
with the user iscripts can transfer control 
to other scripts) The TSM controls all 
speech subsystems through various han- 
dlers and drivers The applications pro- 
grammer does not have to know* how 
these devices work; they exist only as logi- 
cal enuties implied by the functionality of 
the script language. 

The application programmer is responsi- 
ble for the host application taver. Interac- 
tive communication with an external host 
computer is typical, but not absolutely 
necessary since the application may access 
a local data base on the system disk. Either 
way some modules must be developed to 
process the content of data messages sup- 
porting the application. It is possible to 
place all information in the transaction 
script when prototyping applications. Cur- 
rently, the host application layer must be 
written as C language subroutines The de- 
veloper, however, does not have to be con- 
cerned about lower-protocol lavers be- 
cause they are handled by generic host 
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drivers 

Although not strictly software, the 
speech data base, which prompts the end 
user or verbalizes retrieved information 
through the voce response units, must be 
considered pan of the application. The 
transacuon senpt language has built-in 
knowledge of how to access the speech 
dan base and is acted upon by the TSM. 

■ Transacuon Script Language 

AT&T Conversant Svstems * has devel- 
oped a high-level language for defining 
transaction scripts, thus making u easy to 
prototype speech applications and main- 



tain them. The script larguage lets the ap- 
plication developer treat the TSM as a vir- 
tual machine Device control details are 
hidden and automatically managed 

Instructions in the TSM script language 
were designed specifically for voice trans- 
actions They include voice response in- 
structions that speak phrases, numbers, 
and characters- — insensible ways with flex- 
ible intonauon. Other instructions collect 
the user s speech or touch-tone signals or 
mediate data base transacuons **«h a re- 
mote hosi computer. The following exam- 
ple illusi:ates logging into a service bv 
voice entrv of a numeric ID 



SCRIPT INSTRUCTION 


COMMENTS/ ANNOTATION 


MAIN: 

tfile (*7talk.'script ! ") 
LOGON ( ) 
SERVICE ( ) 
BYE() 


ruik phrase xref file •/ 
real! LOGON subroutine V 


LOGON: 
talk ("hello, welcome") 
uJk ("please speak id") 
gctdig (DIG9. ch.LOGID.9) 
dbase (0. VERIF. ch.RESP. 

RE5PLEN. ch.LOGID. LOGLHN) 
imp ir.O < im.u no reply) 
ulk ("account verified for") 
tcharsuh RE5P) 
rts() 


/•say greeting phrase •/ 
/•prompt for verbal input V 
'•collect 9-digu response */ 

/•venfv host 0 data base •/ 
."timeout on host? iump •/ 

'•confirmation string */ 
/"subroutine return V 


SERVICE. 
rts() 


/'details not shown •/ 


NO REPLY 

talk (* sorry, service is unavailable, try Liter") 


BYE. 

talk ("thank vou for calling ") 
uuit ( ) 





The flexible architecture of the CON- 
VERSANT I system makes instructions for 
allocating devices appropriate. For exam- 
ple, a speech recognizer mav bridge on 
only if the caller does not have a tone sig- 
naling teieohone Additional instructions 
for flow control :ind data manipulation pro- 
vide j cumoieic programming environ- 
ment 

Using the high-level TSM script lan- 
guage, wc have repeatedly implemented 



co.r.oicx transaction sessions in a few 
pages of textual instructions, b has also 
beer, shown that transaction software writ- 
ten m the C language can be converted to 
senpt formar witn a resultant compression 
factor of lo or more Mnemonics are em- 
ploved throughout scripts to reference en- 
cuced speech files, data structures, and 
suhnninnc lands Because of these factors, 
the truauctton script language is an effec- 
tive tool tor application developers and a 
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rcaiiablc and maintainable definition of the 
application. 

■ Prototyping 

AT&T Conversant Systems has devel- 
oped applications rn first prototyping 
them This is done by qinckiy generating a 
transaction script that simulates the muiai 
concept, complete with dialog, but with 
htiic or no host application lave:. Bv proto- 
tvp:n$i. the cu>tomer receives early expo- 
sure to the tarcc: transaction. U provides an 
easy wa\ of retrying the simulation until it 
i> suDStantially correct The applications 
AT&T Com*ersant Systems has prototyped 
include stock quotations, catalog order- 
ing, airline reservations. dolMt informal ion 
menus, caller destination control, and tele- 
phone banking 

several considerations go into prototyp- 



ing and application development Most im- 
portant, though, is the user model Suc- 
cessful implementation of the application 
depends upon three bctors 

■ easv access and utility 

■ adequacy- and necessity of informa- 
tion proviaed 

■ minimal connect time 

The last a:rrihutc i< important to the 
*er\ ice provider hcc'ju*c i: reduie> tele- 
communication costs. It is also significant 
to the end users who weigh their time 
against alternative sources of information 
In assessing application success, one must 
hear in mind the end user's short -term 
memorv capacity and how information 
processing rest mints affected u For in- 
stance, inpu: prompts should state or 
.strongly imply the vuiic respon>e>. such as 



"res" or no.' at the ena of the message 
Retrieved daa. such as numbers mat mus: 
be spoke r. as j scries Of individual words. 
ma\ be unintelligible if attention is not 
given to prosodv (rhvthrm and intonation 
Poor mte!!ic:hi:;:\ increases the informa- 
tion processing load on the user and re- 
duce** attention to the main task The trans- 
action script language oids prototype 
development h\ providing butli-in intona- 
tion and Denunciation ruie> lor numeric 
and character strings 

Once the application concept is defined, 
a familiar series of steps result in functional 
ca:a requirements, flow diagrams, and 
transaction dialog Prototyping gives the 
developer carh* feedback on human be- 
lor-* of a voice transaction without having 
to fuiu implement data base interfaces and 
error handling 
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Stock Quotation Application 

One application in use is AT&T Conver- 
sant Svstems support of a stock quotation 
service for customers of Fidelity Brokerage 
Services, a maior discount brokerage 
house in Boston This represents the first 
' commercial applicanon of connected 
| speecn recognition in support of auto* 
mated delivery of information services by 
telephone 

in this application the CONVERSANT t 
is a front end processor to the service pro- 
vider i Quoiation data oa*e and a host com- 
puter wun customer account information, 
as shown in Fig 3 The service provide* 
on-demand quotations for 6000 stocks, 
i stock option quotation*, a personal stock 
I watch list for convenience, and the current 
1 Do** Jones Industrials Average Transaction 
control is provioed locallv in tne CONVER- 
SANT ]. that is, u determines how manv 
quotes to provide per call and when to 
provide help messages. Onlv a feu-, carc- 
fullv defined messages need be exchanged 
wirn the data base machine to support the 
application, and they are stnem informa- 
tional messages The\ accomplish the fol- 
lowing 

■ LOG — validates user ID number, re- 

turns stock watch list 

■ DO^— returns Dow piu 5 cime and 

date 

■ 5TK— accept* stock number then 

outputs ticker symbol, and 
quote 

■ OPQ— acceots option number with 

us month and strike price 
codes, outputs option quote 

■ OFF— logs off confirmation ror eacri 

user session 

■ ->TA— uxtads accumulated svstem 

transaction statistics 

B\ offloading transaction control, tnc 
cata base host can perrorm more ef:e:- 
mclv The hos; also supports a personal 
compute: sen ice separate rrom this appli- 
cation a muln-threaaed data stream ar 
rangement allows onlv a feu* physical line* 
to handle a much larger number or acme 
*cs$ions The CONVERSANT I treat* tnc 
da:a bjse host i^jn individual trurvweujr 
server wrmc al*j> managing uaer bcssior.s 
with its built-in state mjchine 
The user s contact witn the quote %er\ - 



Fig. 4 
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ice depends on a catalog which gives 
stocks numenc IDs Current soecch recog- 
nition capabihtv permits nine-dig:: en- 
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ABSTRACT 



An IPPV technique is provided for a cable system hav- 
ing one-way addressable converters. Each of several 
central offices in a metropolitan area will provide ANI 
information representing the cable subscriber's phone 
number and a code representing the cable event to be 
viewed or cancelled. The data is sent asynchronously to 
a respective telephone communication unit located at 
the central office. This telephone communication unit 
(TCU) does some buffering, eliminates unnecessary 
data, and sends data synchronously to a telepone com- 
munication controller (TCC) located at the cable hea- 
dend station. The TCC will acknowledge the data- 
There will be several TCCs located at the cable hea- 
dend station corresponding to the several central offices 
who may give telephone service to the cable operator's 
subscribers. All of these TCCs at the headend station 
are coupled through a multiplexer to a system control- 
ler. Each TCC provides intermediate processing which 
converts the subscriber's telephone number into binary. 
The multiplexer provides buffering, flow control, and 
arbitration among various TCCs. The multiplexer 
adapts to data flow conditions. The system controller 
receives data from each subscriber, locates a corre- 
sponding home terminal unit address, examines the 
password and other information, and maps the two digit 
program identification which was entered by the sub- 
scriber into an authorization code. It then authorizes the 
home terminal units in accordance with the IPPV re- 
quests by transmitting the subscriber's cable address and 
a new authorization code in the vertical blanking inter- 
val, generates the commercial transaction, and down- 
loads the transaction to a billing system. 

63 Claims, 12 Drawing Sheets 
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field. The RAM in the converter will illustratively con- 
IMPULSE PAY PER VIEW SYSTEM AND tain 20 bits arranged in four groups which may be called 

METHOD row A, row B, row C, and row D. Illustratively, the 

five bit authorization code will be loaded into one of the 
BACKGROUND OF THE INVENTION 5 rows of the RAM. Line number 13 of the vertical inter- 

The present invention relates to cable television and val is used to transmit a "program tag/' z "marte 
particularly to a technique whereby a cable subscriber code," and further mformauon to the converters in the 
cansendarequest via telephone to the cable operator to fidd. The market code is used to prevent a converte 
receiveonl y asdectedcaL P rogram.Thisisknownas from being taken from one cable » 
an "impulse pay per view" system. 10 market The transmitted program tag is used to identify 

The preferred embodiment of the present invention is a particular channel or program and is compared in the 
compatible with one-way addressable CATV systems. addressed converter with the stored authorization bits 
Prior to describing the invention, it will be useful to to establish whether that converter is authorized to 
have a rudimentary understanding of a typical one-way descrarable the corresponding program material Illus- 
addressable CATV system. In use, a cable operator at a 15 tratively, this is done by performing a logical AND 
"headend" station receives signals via satellite, micro- operation between the 5 bit program tag transmitted on 
wave, and super trunks, encodes the signals, modulates line 13 of the channel which has been selected by the 
them, and provides them to the cable plant. The cable subscriber with the content of a selected row of the 
plant is a distribution network typically carrying up to RAM. The result of this logical operation will indicate 
80 channels or more over a distance of up to 20 miles or 20 to the converter whether the selected channel or pro- 
so to various subscribers. Each of the cable subscribers gram 0 n the channel has been authorized to be descram- 
is provided with a one-way addressable converter (also bled by the converter. It will be appreciated that each of 
called a decoder) which is connected to the cable and to fa e channels transmitted by the cable operator has its 
a television receiver or monitor. The basic function of own respective program tag. This particular system has 
the converter is to interface the cable signals with the 25 except i ona j versatility in that the contents of the RAM 
subscriber according .to authorization codes received at subscriber's converter can be changed instantly 
from the headend. The subscriber will select a channel via the S y S tem controller through the transmission of 
containing a program desired to be viewed. The con- the appropriate address code during the vertical blank- 
verter will determine whether that channel or program mg mterva ] followed by updated information for stor- 
on the channel is authorized for viewing by the sub- 30 fa ^ Moreover, there can be tiers of autho- 

scriber. If so, the converter descrambles the selected ri2ation wherein various programs on a given channel 
signal provided by the cable operator and provides a ^ be authorized for WJM subscribers but not for oth- 
descrambled signal to the television receiver or mom- depending on the service to which they have sub- 

tor. The scrambling may, foi : example, be done by sync ^ For further information about one such ad- 

suppression wherein sync ^formation is randomly sup- 35 refer tQ Ensinger and Hendrickson 

pressed as well as video inversion. Nq 4 460 992 whose disclosure is hereby 

JvertS^ WhlCh ^ h ° WnCd ^ ZenUh ElCC ~ 

to the subscribers or any selected subscriber. Each con- been °n the order of ^ »P^^^^ 
verter has a respective unique address code fllustra- , owners prefer not to pay the ^ffyj^^l^ 
tively havkg 20 binary bits so that over one million ™e to receive one or more t dh the packages or ser- 
subscribers can be individually addressed by the hea- vk» provided by the cable operator. These ^on-sub- 
dend. Additionally, each converter typically includes a 45 senbers, however, may be willing to pay cable oper- 
random access memory (RAM) which is capable of ator for only an occasional program Such type of er- 
storing 20 bits, for example. Each of the stored bits is vice is called -pay per view/ In order to achieve tins 
representative of a service or channel which may be and to provide control over billing, the cable operator 
subscribed to. Typically, at installation, the RAM is must have information regarding what prograinsare 
loaded with all zero bits. When the subscriber chooses 50 desired by various subscribers In an addressable CATV 
the services he wants, that information will be entered system of the type described above for example, a par- 
as data in a subscriber data base. The subscriber data ticular subscriber's converter may be updated so that it 
base is accessed by a system controller at the headend will descramble a given program-once it is determined 
station which is capable of addressing any or all of the that the subscriber is wiling to pay for that program, 
converters in the field. The system controller also com- 55 This can be done by having the subscriber telephone the 
municates with a billing and management computer. cable operator in advance of the program to be pur- 
More particularly, in this example the system control- chased, mail a postcard, or communicate by some other 
ler transmits a selected 20 bit address code (sometimes means. 

referred to as an "identification code") followed by an The problem with this type of service, however, is 

associated authorization code using each of line num- 60 that it precludes impulse purchases and simultaneous 

bers 10, 11, and/or 12 in the vertical blanking interval. response from the time the pay-per-view subscriber 

Each converter receives the 20 bit address code, but determines he wishes to purchase a particular program 

only one converter will decode it as matching its own and the time it is actually viewed by him. It would be 

unique address. Following the transmitted 20 bit ad- considerably more advantageous to permit a subscriber 

dress code are the five bits of the authorization code. 65 to obtain immediate results by, for example, pushing a 

These five authorization bits will be loaded into a button. This would alert the cable operator to a request 

proper location in the RAM, the location having been for service. The system controller at the headend sta- 

determined by information from line 13 in the prior tion immediately would change the contents of the 
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RAM at that subscriber's converter to permit the se- hook"), a dial tone is issued to the subscriber's premises 
lected program to be descrambled. This is called "im- by the telephone company, and the telephone number is 
pulse pay per view" (IPPV) service. automatically identified, as customary within the tele- 
The problem facing the industry is how to provide a phone company. Now the cable subscriber can enter 
system permitting IPPV service. In 1975, the Federal 5 information using, the telephone. Typically, to place a 
Communications Commission mandated that all cable phone call, seven digits (or ten, if an area code is 
systems being installed would be required to have two- needed) are entered. To use ANI passing, however, 
way communications capability. This would permit some prescribed sequence of digits is used. This can take 
interaction between the subscriber and the headend vertically any form. For example, the subscriber may 
station. To date, about 20 percent of installed systems 10 ente r 4< *85" or any other prescribed NNX number (ex- 
are capable of two-way communications, and of these change number) and then some number of digits, such 
only about one-half have active two-way commumca- & foux further digits. In general, however, the total 
tion. With two-way communication, the subscriber can number of need not ^ seven ^ ^ long M same 
use his home terminal or other unit to ^communicate prescribed subscriber-entered information alerts the 
with the headend station and achieve IPPV The prob- 1 5 tele phone company central office not to make a physical 
lem, however, resides m providing a mechanism for connection between the telephone subscriber and what- 
other subscribers served by one-way cable systems, ever Iocation - n identified by tnc code which foIlows the 
which constitute the vast majority to have IPPV ser- reserved block of codes which foUow ^ ^ (w ^ 

VlC £' ui «_ -,_ • , x , ^ signal). After dialing the NNX number, for example, the 

For cable subscribers without two-way cable sys- 20 cablesubKriberwi 5 providefurtherinformation P onthe 
terns, a hybnd system >s required for impulse pay per tel boae b ^ illustratively four digits. Hence 
view service. Tim involves a telephone request by a thfi P te , h J e J^, to t J central « ffice 

subscriber for a PPV cable event followed by delivery * i *u r n • r mrv mn;-r y . • •« 
from the cable operator headend station to the individ- to fo Iowmg ^ s Jlustra - 

ual subscriber of a new authorization level permitting 25 ! Ve f^P le ' . the co ? e "P"? nted b * ^ a ^? vates 
the PPV cable event to be descrambled. ^ ANI i entT ? 0{ [ lCe ' ^ re * 

The problem with hybrid systems using the telephone mamm » ^J** 8 u^Jf What sub f nb f 

is substantial. The telephone system in a given city or T" 1 * * da "^^atively, the Y digit is used to identify 
community includes one or more central offices, each tbe cable company In any given metropolitan area, 
communicating with up to about 50,000 telephone sub- 30 there wU1 be fewer than ten cable operators, so 

scribers. Each of the several central offices commimi- the one W will be able to identify the cable opera- 
cates with the others by trank cables. The headend tor ua"J uelv - Illustratively, the next two digits repre- 
station of the cable operator will be located within a sented b * W ldentir V t fie event or cable television 
region serviced by one central office. When cable sub- program which the cable subscriber wishes to purchase, 
scribers telephone for pay per view service, their tele- 35 Next ' ^ 2 ^S 11 m y represent a password which is 
phone central offices will route all of the telephone calls u ? efui for security purposes. For example, within a 
to the one central office servicing the headend station. &ven household where a cable television system has 
Too many telephone requests at the same time to the been installed* parents may, through the use of a pass- 
cable operator can cause the telephone central office to word, prevent access by children to certain types of pay 
"crash" due to excessive requests for physical telephone 40 P 61 " view programming. Alternatively, the Z digit can 
connections between numerous telephone subscribers }lsed for other purposes. In using *85, five digits can 
and a single cable operator headend station. This prob- oe entered by the cable subscriber to his telephone, for 
lem is common to all hybrid systems, whether a manual a tota ^ °*» *° r example, seven digits preceded by one 
telephone system or an automatic dialing system is used special character. One of the digits may identify the 

Further problems attend manual call-in systems and 45 cable company, two of the digits may identify the cable 
auto-dialing systems. The manual call-in systems are event to be purchased (or canceled), and two digits may 
labor intensive, require long processing and holding be used as a password. It will be understood that these 
time, have limited capacity, are not impulse in nature, are purely illustrative, and that wide variation can oc- 
and have lower penetration. They also involve possible cur * 

human error. Auto-dialing systems have an advantage 50 As mentioned, the NNX or *85 message tells the 
over manual systems, except that there is the additional telephone central office that it need not make a physical 
expense of in-home installation of the automatic dialer. connection. This avoids overburdening the telephone 

To avoid overloading on the telephone system, one plant In response to receiving such an ANI transmis- 
solution to providing IPPV service for one-way ad- sion, the receiving telephone central office will collect 
dressable cable systems would be to refrain from mak- 55 and store data. Then, it will communicate by the system 
ing physical telephone connections between the cable of the present invention with the cable headend station 
subscribers and the headend station through the various which has been ^telephoned" and provide it with vari- 
central offices. To achieve this, a new system based on ous information, including the telephone number of the 
automatic number identification passing referred to as cable subscribers who called, the user entered data, and 
"ANI passing" has been developed. ANI passing is an 60 various other information. In an area served by plural 
upgrade achieved by adding software to some central cable companies, the equipment at the telephone corn- 
offices or by adding hardware to others, depending on pany central offices will send data, using the present 
their existing capabilities. In ANI passing, the central invention, to the plural cable companies, 
office of the telephone company will collect informa- The object of the present invention is to provide a 
tion based on each subscriber telephone call and pass it 65 system which will receive information from the tele- 
on to other equipment. phone company central offices and implement the im- 

Thus, when a cable subscriber intends to make an pulse pay per view requests by cable subscribers in a 
IPPV request and picks up his telephone (takes it "off- satisfactory manner. 
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A related object of the invention is to provide a sys- nels to corresponding modems 34 located at a cable 
tem having the ability to receive data from the tele- headend station 36. Each modem 34 is coupled by a 
phone companies as fast as the information can be pro- cable 38 to a respective telephone communieabon con- 
victed using the ANI passing systems. troller (TCC) 40. The TCCs 40 are in turn coupled to a 

Another object of the present invention is to permit .5 multiplexer 42 by a bus 44. Multiplexer 42 selects which 
the authorizations of the subscribers to be checked in one of the TCCs corresponding to the various tele- 
real time. phone company central offices will supply data to a 

A further object is to translate the telephone number system controller 46. The system controller in turn is 

of the cable subscriber (provided by the telephone com- coupled to a cable TV encoder 48 as well as a billing 

pany) into a cable subscriber code at a fast rate. 10 computer 50. 

In order to utilize the impulse pay per view system of 

BRIEF DESCRIPTION OF THE DRAWINGS ^ p feferred embo diment described herein, a cable 

In describing the various aspects of the present inven- television subscriber would tune his addressable cable 

tion, reference will be made to the accompanying draw- television decoder to the desired channel. The cable 

ings wherein: 15 subscriber would then use his telephone to enter the 

FIG. 1 is a block diagram of a system according to ANI telephone code and then four or more digits. Two 

the present invention showing plural central' offices and 0 f the digits entered by the cable subscriber signify the 

a headend station; particular IPPV cable event the subscriber wishes to 

FIG. 2 is a block diagram of one of the several tele- view. Two of the other digits for illustrative purposes 

phone communication units (TCUs); 20 constitute a password number or could be used to iden- 

FIG. 3 is a flow chart of the TCU software; tify which of a plurality of encoder units the subscriber 

FIGS. 4A and 4B are diagrams of the telephone com- wishes to enable for the desired cable event 

munication controller (TCC) located at the cable hea- The telephone company central office 22 serving the 

dend station, and FIG. 4C is a flow chart of part of the C able subscriber's telephone area will be alerted by the 

TCC operations pertaining to adaptive window multi- 25 ^\ co^g ^ that when it receives the call, it will trans- 

plexing; form the "dialed" phone number (called the "destina- 

FIG. 5 is a flow chart of the TCC software; tion telephone number") and other data into the so- 

FIGS. 6A, 6B and 6C are diagrams of the multiplexer c &td bulk calling line identification (BCLID) format 

circuitry; by using the ANI computer. It will be understood that 

FIG. 7 describes the inputting of data to the multi- 30 otner protocols can be used by the telephone company, 

plexer from the TCC; and that the present invention is not limited to the spe- 

FIG. 8 describes the outputting of data from the c [f ic pro tocol adopted. In any event, the telephone 

multiplexer to the system controller; company central office will not connect the incoming 

FIG. 9 shows the message format of the data sent ca jj f rom Cd ^\ t subscriber to its local switch. Thus, 

from the multiplexer to the system controller; 35 ^ telephone company central offices will not become 

FIG. 10 shows the phase inverted synchronous input- overburdened with the incoming calls from numerous 

/output buffer system used in the system controller; cable subscribers who may all be calling on impulse to 

FIG. 11 is a sketch illustrating processing by the purchase a particular cable event, 

system controller, CATV encoder, and billing com- The ANI computer at the telephone company central 

puter; 40 office ^ send the BCLID data (using seven bit ASCII 

FIG. 12 is a sketch showing the two level searching tQ the TCT j 2 0 located at the central office. The 

used in the mapping algorithm applied in the system daU is ^ serially at 1200 baud in RS-232 format. The 

controller; and BCLID message contains ASCII characters represent- 

FIG. 13 illustrates further how the four words sent to mg ^ ^ ven ^ t "destination telephone number/' the 

the system controller are processed. 45 ten or jgination telephone number, as well as con- 

DESCRIPTION OF THE PREFERRED siderable other data such as carriage return and line 

EMBODIMENT feed ' a BCLID input/output message identifier, numer- 
ous ASCII spaces, the time of day in hours, minutes and 

FIG. 1 shows a block diagram of a system according seconds, the tenninating line status and the calling line 

to the present invention. The preferred embodiment of 50 status indicator. The data sent in the telephone compa- 

the invention is the Zenith PHONEVISION system. As ny>s BC LID format is shown in Table I. 

shown, the system comprises a plurality of telephone j^e "destination telephone number" carries the in- 

communication units (TCUs) 20 each located at a corre- formation entered by the cable subscriber. This will 

spending telephone company central office 22. Several mc i u de the cable event which is to be purchased and the 

central offices 22 are shown in FIG. 1 to indicate the 55 passwor d. Ordinarily, this will comprise the last four of 

several central offices of any metropolitan area. In the ^ digits ente red by the subscriber, although any 

preferred embodiment of the present invention there num ber of digits could be entered, arid of these, any 

may be as many as sixteen central offices. Also located number could be dedicated to identifying the program 

at the telephone company central office is an automatic tQ ^ purc hased, a password, an identifier of which 

number identification (ANI) computer 24. The ANI 60 particular converter box at the subscriber's premises is 

computer is provided by the phone company and is to be used, and any other information deemed necessary 

activated upon receipt of a telephone call from a cus- Qr desirable by the cable company, 

tomer utilizing a special ANI telephone code. The ANI _ 

computer then provides specific information to its TCU 1 AtfLb 1 

on a cable 26. 65 Format of BCLID Message Sent 

Coupled to each telephone communication unit 20 is By ANI Computer 24 toTCUZQ 

a corresponding modem 30. Modems 30 are coupled via <cr-if> BCsaabbccssdddddddsooooooo ooosfsgs <cr-if> 

leased telephone lines 32 or other communication chan- <cr-if> AH messages start and stop with carnage 
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TABLE I-continued 



Format of BCLID Message Sent 





return line feed 


BC 


BCLID I/O message identifier 


s 


ASCII "space" 


aa 


Hours (24 hour format) 


bb 


Minutes 


cc 


Seconds - 


ddddddd 


7-digit "destination telephone number" 


oooooooooo 


10-digit origination telephone number 


f 


Terminating line busy, idle status. 




("flr - idle, "1" = busy) 


g 


Calling line DN multi-status indicator 



10 



This data is sent by the ANI computer 24 to its corre- 15 
sponding TCU 20 asynchronously without handshak- 
ing, and can be a continual data stream. 

The TCU 20 must be able to receive and transmit the 
data as fast as the ANI computer 24 can send it. To 
promote speed, each TCU 20 strips away unneeded data 20 
and temporarily stores the remaining data in a buffer. 
The stored data is then transmitted synchronously to 
the cable headend station using a telephone line 32. 
Preferably, a contracted synchronous data link control 
(SDLC) protocol is used for transmitting the data from 25 
each TCU 20 to its corresponding TCC 40 at the cable 
headend station. After the data has been transmitted to 
the headed station, the TCU 20 waits for an acknowl- 
edgement message from the headend TCC 40 before 
transmitting the next data packet. If no acknowledge- 30 
ment or a negative acknowledgement message is re- 
ceived, TCU 20 retransmits the previously transmitted 
data packet. The TCU 20 provides for error free trans- 
mission to TCC 40 with no data loss. Since much of the 
unnecessary information of Table I is removed, as will 35 
be described, by the TCU 20, and due to the buffering 
occurring at each TCU 20, each TCU 20 is able to 
operate at a rate fast enough to keep up with ANI com- 
. puter 24. Each TCU 20 also provides for conversion of 
the BCLID data received from the phone company to 40 
the modified SDLC protocol format. 

A block diagram of a TCU 20 located at one of the 
telephone central offices is shown in FIG. 2. It includes 
an Intel 8085 central processing unit ("CPU") 52, a 
4KX8 static RAM 53, a 16KX8 EPROM 54, a 4Kx8 45 
EPROM 55, two Intel 8250 Asynchronous Communi- 
cation Elements 56, 57, an Intel 8273 programmable 
HDLC/SDLC protocol controller 58, chip select logic 
59 and watchdog reset circuitry 60. A sixteen bit ad- 
dress and eight bit data bus 61 provide communication 50 
among the various components of TCU 20. The serial 
data from the telephone office ANI computer 24 is 
applied to a serial data input pin of communication 
element 57 by a line 62 which is coupled to cable 26 
through a line receiver (not shown). The equipment on 55 
this board, according to the preferred embodiment, has 
two asynchronous channels and one synchronous chan- 
nel. 

The CPU 52 in the preferred embodiment illustra- 
tively operates at four megahertz. Its instruction code is 60 
stored in EPROM 54. The EPROM 55 may contain 
look-up tables. RAM 53 is used to buffer data packets, 
for stack purposes and for program use. Chip select 
logic 59 is used to determine whether the read or write 
operation is required of the memory mapped devices 65 
and to determine the exact device being addressed. 

As mentioned, once the data from the telephone of- 
fice ANI computer 24 is received, TCU 20 strips away 



unwanted data. The data that is kept is the seven digit 
(illustratively) "destination telephone number" entered 
by the cable subscriber (which includes the data the 
cable event to be purchased), the ten digit phone num- 
ber of the cable subscriber, the terniinating line status 
and the calling line indicator. These nineteen characters 
are ASCII characters, and are temporarily stored or 
buffered in RAM 53 to await transmission to the corre- 
sponding TCC 40 at cable headend station 36. 

FIG. 3 contains a flow chart of the software which 
controls the inputting of data from the telephone office 
ANI computer 24 and the outputting of data to the 
cable headend TCC 40. A listing of the TCU software 
is contained in Appendix I. Referring to FIG. 3, after 
data is received from ANI computer 24 at block 64, 
unwanted data is stripped, temporarily stored, and then 
sent in packets to the headend unit as shown at blocks 
65, 66 and 67. Then TCU 20 determines at decision 
diamonds 68 and 69, whether a positive acknowledg- 
ment has been received from the headend. If not, re- 
transmission of the data packet occurs, as indicated by 
route 70. If there is stored data in RAM 53, determined 
at diamond 71, further data packets are sent to the hea- 
dend, as indicated by route 72. Otherwise, data contin- 
ues to be received, as always, and put into a buffer 
(RAM) until processed. 

The nineteen ASCII characters sent by TCU 20 to its 
TCC 40 are sent via a line using a contracted SDLC 
protocol which is reflected in Appendix I. Briefly, how- 
ever, the SDLC protocol is modified to preserve the 
package format, zero bit insertions, and the frame check 
sequence ("FCS code"), with all else eliminated. The 
data is sent synchronously, serially, at 1200 baud, and is 
RS-232 compatible. Handshaking is used, so that for 
every packet sent from the TCU 20, a positive acknowl- 
edgment is required in the preferred embodiment before, 
the next packet is transmitted. Table II shows the illus-- 
trative message format of the data sent from a TCU 20 
to its TCC 40. Table III shows the illustrative acknowl- 
edgment message sent from a TCC 40 to its correspond- 
ing TCU 20. 

TABLE II 

Message Sent From 
The TCU To The TCC 

[address] [packet IDJNNXDDDDAAACCCCLLLYZfFCS] 

[FCS] 

( J denotes an 8-bit quantity 
address = FF hex 

NNX = ANI identifier, e.g., *85 or 1st 3 digits of 
destination phone no. 
D = User data 
A = Area Code 

C = First 4-digits of subscriber's phone number 
L = Last 3-digits of subscriber's phone number 
Y = Terminating line status (line busy or not) 
Z = Calling line indicator (public line or private 
branch exchange) 

[FCS] = Frame check sequence for error checking 



TABLE in 

Acknowledgment Message 
Sent From The TCC 40 To The TCU 20 



[address] [packet ID1 [acknowledgment byte] fFCS] FCS1 
acknowledgment byte = C3 hex for NACK 
= A5 hex for ACK 
[ ] denotes an 8-bit quantity 
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It will be understood that these processes occur at 
each of the several central offices of the telephone com- 
pany serving the cable companies areas. The system as 
described so far collects data in real time. The collected 
data are the requests of subscribers, and this is achieved 
using a system compatible with ANI passing. Data is 
sent from multiple telephone central offices to a cable 
headend station. The data provided includes the sub- 
scriber's telephone number and his request, which is 
couched in the destination telephone number. 

Turning now to the cable headend station 36, the 
basic functions of each TCC 40 in the preferred embodi- 
ment are to receive data packets from the several tele- 
phone central offices 22, store the data temporarily, 
perform some conversions into binary and BCD, refor- 
mat the data, and communicate it quickly to system 
controller 46 via temporary storage in multiplexer 42. 
As seen in FIG. 1, there are several TCC units 40 corre- 
sponding to the several telephone central offices 22. 



A block diagram of an illustrative TCC 40 located at 20 and 81 to 84. 



CPU on each TCC 40 looks for its own address (i.e. the 
address of its board) being issued by the multiplexer, as 
indicated by diamond 85. The CPU will know whether 
it has any data (stored temporarily in RAM) to send. If 
5 there is such data, then when the CPU sees its address 
issue, it will stop multiplexer 42 from progressing to the 
address of the next TCC in sequence by bringing the 
STOP line 82 low, indicated by block 86. A short time 
later (interposed for example by the execution of a few 
10 instructions), the CPU ON TCC 40 checks to make sure 
that the address at which multiplexer 42 did stop is 
indeed the address of this particular TCC 40 (diamond 
87). If so, then the CPU will cause a fast data transfer (at 
a rate of 56K bytes/sec) to the multiplexer (block 88, 89, 
15 90). If the address is wrong, then the CPU will release 
STOP line 82, and thereby multiplexer 42, and not send 
data (block 91). This is a double check to ensure that 
only one TCC 40 sends data to the multiplexer 42 con- 
nected to bus 44. In FIG- 4B, bus 44 comprises lines 79 



the cable headend station 36 is shown in FIG. 4A. The 
same components are used in the TCC 40 as in the TCU 
20, and in the same configuration. As with TCU 20, this 
board has asynchronous and synchronous capability. In 
TCC 40, the synchronous ports of the Intel 8250 chips 25 
are used. Each TCC 40 additionally includes a board 
select and I/O bus control logic circuit 74 shown more 
particularly in FIG. 4B. This circuitry illustratively 
comprises two Intel 8255 programmable peripheral 
interface (PPI) chips represented by 75, an eight bit 30 
transceiver 76, a four bit magnitude comparator 77 and 
a four pole DIP switch 78. Switch 78 is used to set the 
select address of the particular TCC. For example, the 
first TCC would have all four poles of the switch ar- 
ranged so that each outputs a logic "0." The switch 35 
outputs are connected to one side of the magnitude 
comparator, and the other side of the comparator is 
coupled to four board select lines 79 coupled to multi- 
plexer 42. When comparator 77 sees a match in its two 
inputted values, it generates a match signal that is input- 40 
ted via a serial input data (SID) line 80 to the CPU of 
FIG. 4A alerting it that the TCC board is being ofTered 
the opportunity by multiplexer 42 to output data. 
The I/O control logic part of circuit 74 handles the 



As stated, each TCC 40 has circuitry 74 not included 
in any of the TCUs 20. While each TCC 40 uses differ- 
ent software than the TCUs, both the TCU and the 
TCC program is stored in the 16KX 8 EPROM, and the 
4KX8 RAM is used to buffer data, for stack purposes 
and for program use. The RAM has a portion which is 
used as an input buffer and another portion used as an 
output buffer. A flow chart of the software used in the 
TCC of FIG. 4A is shown in FIG. 5. A listing of the 
TCC software is contained in Appendix II. 

An important function of each TCC 40 in the pre- 
ferred embodiment is to convert the ASCII data re- 
ceived from its corresponding TCU 20 into a format 
more readily usable by the system controller 46, which 
preferably is a Hewlett-Packard HP-1000 computer. 
The conversion occurs at block 94 of FIG. 5. The last 
three digits of the originating phone number (LLL in 
Table II) are converted into a ten bit binary number. 
The first four originating digits (CCCC in Table II) are 
converted into a fourteen bit binary number. The area 
code of the originating phone number is converted into 
a two bit binary number (it being assumed that no more 
than four area code regions are covered by the several 
telephone central offices which serve the subscribers of 



outputting of eight bit parallel data sent to multiplexer 45 the cable operator). The numbers entered by the cable 
42. In order to transfer data from TCC 40 to multiplexer subscriber (DDDD in Table II) representing the cable 
42, a check is made to ensure that multiplexer 42 is event and the password are converted into binary 
ready to receive a data byte. Then transceiver 76 (FIG. , coded decimal (BCD) values. 

4B) is enabled by the one of PPI chips 75. The data to The following example illustrates the novel conver- 
be transferred is then written into the same PPI chip. If 50 sion of a three digit ASCII number to a ten bit binary 
multiplexer 42 is ready, the data byte is strobed into the number. In this example "h" following a number indi- 
multiplexer by performing a write operation. Four bus cates that hexadecimal base is used and "d" indicates 
control lines 81, 82, 83 and 84 (CLEAR/RESET, that the number is a decimal number. The number to be 
STOP, FULL, WRITE) are used to check if the multi- converted is 0110100 (34h) 0110011 (33h) 0110010 
plexer is ready for data and to strobe the data into the 55 (32h), i.e. 432d. The least significant ASCII digit (i.e., 
multiplexer. the decimal "2** in the "ones" decimal column) is con- 

This process can be referred to as part of what is verted into its binary equivalent by subtracting 30h 
referred to herein as "adaptive window multiplexing" from the digit: 32— 30=02h. The second ASCII digit 
wherein multiplexer 42 addresses in sequence each of (the next most significant digit, i.e. the "3" in the "tens" 
several TCCs 40, any of which may or may not have 60 column) is then converted to binary with tens-place 



data to output. However, the time allotted to any one 
TCC is not fixed, as in conventional multiplexing. For 
the most part, the time taken by any single TCC 40 
depends on how much data, if any, needs to be sent 
from that TCC 40 to multiplexer 42, subject to limita- 
tions of the memory used for buffering in the multi- 
plexer, as described infra. Referring to FIG. 4C, multi- 
plexer 42 provides address outputs in sequence. The 



65 



weighting. This is converted to binary as in the previous 
conversion, i.e. 33h— 30h=03h. Then the base address 
of a look-up table stored in an EPROM in TCC 40 for 
the tens units is added to this value in order to find an 
address in the look-up table. Then, using this address, a 
value is obtained from the look-up table. For the num- 
ber 03h in the tens place, the value read from the look- 
up table is lEh (30d). This is a weighted conversion 
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process. The same weighted conversion process is used 
for the third ASCII digit, but with different weighting. 
For 04h (34h— 30h) in the hundreds place, the look-up 
table value is 190h (400d). The hexadecimal values are 
then combined: 190h+ lEh+02h=lBOh (432d). The 5 
conversion process for a four digit ASCII number is 
similar to the process explained above except, of course, 
thousands-place weighting is also used. 

The following is an example of a conversion of a 
three digit ASCII value area code to a two bit binary 10 
number. In this example "b" following a number indi- 
cates that the number is in binary, and again "h" indi- 
cates hexadecimal. The area code to be converted is 33 
31 32, i.e. 3I2d. The first ASCII digit is converted into 
a hexadecimal value by subtracting 30h 15 
(32h-30h=O2h=0000O0010b). The second digit is 
converted in the same manner 
(31h-30h=0ih=00000001b) and this value is rotated 
left four places (000000 lb-*000 10000b). The first and 
second values are then combined, and stored in a regis- 20 
ter of the CPU of the TCC 40 
(0(X)0(X)010b+00010000b=00010010b==12h). The third 
ASCII digit is converted into a hexadecimal value to 
which the look-up table base address (FOh) is added 
(33h=30h s =03h; 03h+F0h=F3h). The sum value is 25 
stored in a CPU register. The first and second register 
pair (F3 12h) contains the address where the desired two 
bit value is found corresponding to the 312 area code. 

After the ASCII numbers are converted into the 
appropriate form, they are stored (block 95 of FIG. 5) in Jo 
the output buffer portion of the on-board RAM of TCC 
40 until multiplexer 42 indicates that it is ready to re- 
ceive data (indicated at 96). In addition, the data to be 
sent to the multiplexer is arranged in a particular format 
by the TCC 40 before it is transferred. This is done so 35 
that when the data is eventually sent to system control- 
ler 46, it will be able to process the data without exces- 
sive manipulation. The format of the data sent to multi- 
plexer 42 is shown in Table IV. As can be seen, the data 
is transferred (block 97) in eight bytes, each byte having 40 
eight bits. Note that byte 1 contains the two bit binary 
area code data as well as the first six binary bits of the 
converted last four digits of the originating phone num- 
ber. Note also that zeros are inserted into a portion of 
byte 3 and in all eight bits of bytes 5 and 7. 45 
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TABLE IV 



Data Sent To The 
Multiplexer From the TCC 



BYTE I: 
BYTE 2: 
BYTE 3: 
BYTE 4: 
BYTE 5: 
BYTE 6: 
BYTE 7: 
BYTE 8: 



[(2-bit area code) (1st 6-bits of CCCQ] 

[remaining 8-bits of CCCCJ 

{000000 (1st 2-bits of LLL)J 

[remaining 8-bits of LLLJ 

[00000000] 

[8-bit event #] 

[00000000] 

[8-bit user pass word] 



50 



55 



' One of ihe first 4 digits of subscriber's telephone number (now binary) 
One of the last i digits of subscriber** telephone number (now binary) 



Several steps are taken in each TCC 40 to ensure the 
reliability of data. The system overwrites (block 98) any 60 
data which is retransmitted (which can occur when a 
negative acknowledgment issues) (decided at diamond 
99). This avoids excessive data. Note also that in this 
flow chart, if TCC 40 determines that data is to be 
received from its TCU 20 (diamond 100) then the TCC 65 
will postpone a data transfer, even if data is in the out- 
put buffer (decided at diamond 101). Thus, inputting has 
priority over outputting, to ensure against losing data. 



The rationale is that inputted data and data ready for 
outputting can both be buffered. The data transfer rate 
on outputting is so high (illustratively 56K bytes/sec) 
that some delays can be tolerated to allow for inputting. 

A block diagram of the preferred embodiment of 
multiplexer 42 is shown in FIG. 6A. The multiplexer 
performs three major functions, namely: (1) selecting 
one of the sixteen possible TCCs to receive data from at 
any given time, (2) buffering the received data until 
system controller 46 is ready to receive it, and (3) trans- 
ferring the buffered data to the system controller. 

Multiplexer 42 illustratively comprises two Mostek 
4501 first-in, first-out (FIFO) dual port memory chips 
102, 103, bus interface control and buffer load logic 104, 
oscillator and select logic 106, reset circuitry 108, input- 
/output control logic 110 and two output buffers 112 
and 114. Data is received from TCC 40 on an eight bit 
data bus 116 and transmitted to the system controller 46 
on a sixteen bit data bus 118. 

The oscillator and select logic 106, illustrated further 
in FIG. 6B, selects which one of the TCC units 40 data 
is to be received from. This oscillator circuitry may 
comprise a schmitt-trigger inverter with its output 
looped back to is input through a low-pass filter to form 
an 8 KHz oscillator 120 (FIG. 6B). This clock signal is 
used to perform dummy read operations during a sys- 
tem controller request for reset and to increment a 
board select counter. The board select counter of cir- 
cuit 106 is illustratively a four bit binary counter 121 
with its Enable control coupled to a single stop line 82 
which in turn is coupled to all sixteen of the TCC units 
40. Counter 121 continually cycles from 0 to 15 until 
halted by any of the TCC 40 requesting a data transfer 
by taking stop line 82 low. Once the data transfer is 
completed (i.e., the output buffer portion of the RAM in 
the TCC of the addressed TCC has been emptied), stop 
line 82 is returned high by such TCC 40, and counter 
121 is allowed to resume its counting in order to address 
the next TCC in sequence. As shown in FIG. 5, if there 
is no data in the output buffer of the addressed TCC 
(decision diamond 101), then such TCC will not seize 
the opportunity to write data onto the eight bit bus 116 
(FIG. 6) coupled to multiplexer 42. Instead, such TCC 
40 will continue receiving and processing synchro- 
nously sent packets of data from its TCU 20 and will 
permit multiplexer 42 to address the next TCC 40 in 
sequence. Thus, the length of time or the window dur- 
ing which data is received by the multiplexer from a 
particular TCC adapts according to the amount of data 
in the TCC output buffer available at the time for trans- 
fer, as part of the adaptive window multiplexing tech- 
nique. 

Bus interface control and buffer load logic 104 is 
responsible for strobing data from a TCC 40 into the 
correct FIFO buffer 102 or 103. This circuitry is illus- 
trated in FIG. 6C and inserts all of the odd number 
bytes, i.e. bytes 1, 3, 5 and 7 received from a TCC 40 
into FIFO 102 and all of the even number bytes, i.e. 
bytes 2, 4, 6 and 8 into FIFO 103. 

A flow diagran for multiplexer 42 describing the 
input of the data from the TCCs is shown in FIG. 7. As 
counter 121 increments, its output is sent on a four line 
bus (AO, Al, A2, A3 of FIG. 6B), as indicated at block 
130 of FIG. 7. Multiplexer 42 then determines whether 
STOP line 82 has been brought low, at decision 
diamond 131, for a requested data transfer. If so, 
counter 121 is stopped (block 132; see also the logic 
circuit 133 coupled to the Enable input of counter 121 in 
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FIG. 6B). Data is then written into FIFOs 102, 103 By comparing the data format in FIG. 9 with Table 
(block 134 in FIG. 7), and counting is resumed (block IV, it can be seen that Word 0 sent from the multiplexer 
135). 42 to the system controller 46 is made up of bytes 1 and 

The outputting of data from multiplexer 42 is shown 2 sent to the multiplexer from TCC 40. Likewise, Word 
in the flow diagram of FIG. 8. This includes detennin- 5 1 is made from bytes 3 and 4, Word 2 is made from bytes 
ing whether multiplexer 42 has any temporarily stored 5 and 6, and Word 3 is made from bytes 7 and 8. The 
data ready for outputting (diamond 136). Also a deter- data sent to system controller 46 is sent in the format 
mination is made as to whether system controller 46 is shown in FIG. 9 so that the system controller can pro- 
ready for a transfer (diamond 137). cess the information without extra manipulation. This 

It should be noted that the inputting of data to multi- 10 speeds up the rate at which a cable subscriber's one-way 
plexer 42 is completely independent of the outputting of addressable converter is authorized after the subscriber 
data from the multiplexer to system controller 46. This places an IFPV call. 

allows the telephone central office computers 24 and System controller 46 processes the four sixteen bit 
associated TCUs 20 to operate harmoniously with the words of FIG. 9 to identify the cable subscriber, find 
system controller 46 at the headend station. 13 the subscriber's decoder address, and change the de- 

Referring again to FIG. 6A, the input/output control coder authorization to allow viewing of the program 
logic 110 performs the handshaking between the multi- selected by the subscriber (or to implement a cancella- 
plexer and the system controller. The handshaking pro- tion at the subscriber's request). The system controller 
cess uses four control lines and corresponding signals: also initiates proper billing of the transaction by sending 
an end of message (EOM) signal on a line 139, a device 20 information to billing computer 50. 
command (DVCMD) on a line 140, a device flag The four words sent to the system controller are sent 
(DVFLG) on a line 141, and a reset signal on a line 142. directly to the buffer memory of the controller using 
Data is transferred from multiplexer 42 to system con- direct memory access (DMA). In order to process the 
troiler 46 on bus 118 in response to the DVCMD signal, data sent to it at the fastest possible rate, system control- 
meaning that system controller 46 is ready to receive 25 ler 46 employs a phase inverted synchronous input/out- 
data, and a FIFO empty (FE) line 143 from FIFO 102 put process using four buffers, two for input and two for 
indicating that data is available for transfer, i.e., the output. FIG. 10 show a diagram of this buffer system. 
FIFO is not empty. At that time, a read line 144 to the While an input buffer 147 is receiving data from multi- 
FIFO is activated as is the DVFLG line 141 to system plexer 42, an output buffer 148 is outputting data to the 
controller 46. Once three complete words have been 30 cable TV encoder 48 or the billing computer 50. Con- 
transferred to system controller 46, the EOM control currently, data from an input buffer 149 is being pro- 
line 139 goes high, signalling that the next word to be cessed and sent to an output buffer 150. These concur- 
transferred will be the last word (Word #3), rent processes are represented by the solid and broken 

System controller 46 preferably is an HP- 1 000 com- lines in FIG. 10. When the data in input buffer 149 is 
puter, which reads four words at a time. To ensure 35 exhausted, output buffer 150 receives data from other 
against loss of data, the reset signal on line 142 (from sources until it becomes filled. During this time, output 
system controller 46) forces multiplexer 42 to perform buffer 148 continues to output data. When buffer 148 no 
dummy reads from FIFO buffers 102, 103 in order to longer has data to output, system controller 46 is inter- 
ensure completion of a four packet transfer. The mpted, and the buffer arrangement is inverted. The 
dummy reads are performed until the EOM signal on 40 inputting, outputting and processing after the interrupt 
line 139 is detected at which time the reset circuitry 108 is shown by the broken lines in FIG. 10. After the inter- 
is disabled and normal read operations are resumed. nipt, data is inputted into input buffer 149; output buffer 
Multiplexer 42 converts the eight 8-bit bytes received 150 sends data to cable TV encoder 48 or billing com- 
from each TCC 40 into four 2-byte words which are puter 50; and data from input buffer 147 is processed 
sent to the system controller at a rate of up to 2M by- 45 and sent to output buffer 148. This alternating process is 
tes/sec. The conversion process is accomplished by continually repeated to ensure that processor 46 does 
combining the data words stored in the odd byte FIFO not waste time waiting for data to be inputted or output- 

102 with the data words stored in the even byte FIFO ted. 

103 to produce a single 2 byte (sixteen bit) word. The As mentioned, system controller 46 processes the 
sixteen bit words are sent to system controller 46 on the 50 four words sent to it by multiplexer 42 to locate ("map") 
bus 118. the address of the one-way addressable converter for 

FIG. 9 shows the format of the data words sent by the cable subscriber initiating the IPPV call, to check 
multiplexer 42 to controller 46. The first two bits 144 of the password entered by the cable subscriber and to 
Word 0 represent the telephone area code of the cable change the authorization code in the cable subscribers 
subscriber originating the IPPV call. The area code was 55 converter in order to allow him to view the cable event, 
converted into the two bit format by a TCC 40. The FIG. 11 is a diagram which should be helpful to under- 
n umber CCCC represents the first four digits (excluding stand the processing which occurs at system controller 
the area code) of the cable subscriber's phone number, 46, addressable CATV encoder 48 and billing computer 
converted to binary by the TCC. The three Xs shown in 50. Data from multiplexer 42 is applied to one of the 
Word 0 and the four Xs of Word 1 are used only to 60 input buffers of FIG. 10 which is represented as a buffer 
indicate the place of the numbers. The number LLL in 151 in FIG. 11 receiving an input via line 152. The 
Word 1 represents the last three digits of the cable sub- inputs comprise the four words depicted in FIG. 9. 
scriber*s phone number, but in binary form. The event These four words are used to determine the action 
145 and password 146 in Words 2 and 3, respectively, which is to occur. Words 0, 1 and 3 are used to map the 
are the numbers entered by the cable subscriber to se- 65 telephone number of the subscriber into the address 
lect a particular cable event. These numbers were con- code of his converter, as shown at 154. Referring back 
verted to BCD (binary coded decimal) by the TCC 40 to FIG. 9, it will be seen that Word 0 comprises the area 
which processed the data. code and part of the telephone number of the sub- 
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scriber, and Word 1 completes the telephone number of dex." In the event that the searching at 180 does not 
the subscriber. At 154, system controller 46 finishes locate the number which has been specififed by Word 0, 
mapping the telephone number to the unique address than an error is indicated as shown at 182. However, if 
code of the converter of the cable subscriber. Word 3 is the root is found at 180, then Word 1 is used to search 
used to make sure that the password is valid or, alterna- 5 the leaf at 184. The leaf has many parts, the Word 1 is 
tively, to determine which of several converters are to used to arrive at a correct pointer stored in the leaf. This 
be authorized at the premises of the cable subscriber. In method is referred to as direct indexing by persons 
this mapping function, system controller 46 refers to a ' skilled in the art, and is a time efficient method. The 
data base 156, discussed infra. In the event that system pointer will lead to the correct information for the con- 
controller 46 cannot map the telephone number into a 10 verter of the cable subscriber who telephoned his re- 
converter code (because, for example, of a wrongfully quest In the event that the direct indexing does not 
dialed telephone number), an error is generated at 158. locate the pointer, then an error is indicated at 186. If 
That error can also be generated if the data base reflects the pointer is found, then Word 3 is used to check the 
the unavailability of the event for purchase by that password at 188. If me password matches, then authori- 
particular subscriber, because of bad credit, tardy bill 15 zation can be provided at 190. If, however, the pass- 
payments, or whatever reasons are considered to be word does not match, then an error will issue at 192. 
adequate by the cable company. FIG. 13 illustrates the processing of the four words of 

Word 2 of FIG. 9 identifies the cable event which the FIG. 9 more particularly. Word 0 at block 200, contain- 
cable subscriber wishes to purchase or to cancel. Word ing the two bit area code and the fourteen bit number 
2 is applied at 160 to determine the action which is 20 group corresponding to the first four digits of the cable 
requested by the subscriber. The system provides for subscriber's telephone number, is used to locate within 
the subscriber to either request a pay per view cable a phone index (PHIN) root 202 one of several leaves 
event or, if he wishes, to cancel it within a prescribed 204. Word 1 at block 206 containing the ten bits corre- 
time. Referring to a schedule 162, the determination is sponding to the last three digits of the cable subscriber's 
made as to whether the cable event is requested to be 25 telephone number is used to find the particular slot in 
turned on or off. If no such cable event is found in the the phone index leaf 204 containing a pointer to the 
schedule 162, an error 164 will be generated. Assuming unique data of interest. This points to a block 208 which 
that there are no errors in the determinations 154 or 160, contains the home unit control block (HUCB) compris- 
then an authorization to program the cable subscriber's ing the cable subscriber's one-way addressable con- 
converter as well as a program tag and a program iden- 30 verter address, the current authorization code for the 
tification are provided to an output 166. From there, the cable subscriber, a password and an IPPV flag. The 
information is provided to an output buffer 168 which password is then read from the home unit control block 
holds information until the CATV encoder 48 processes and compared at block 210 with the password con- 
it. tained in Word 3 which is represented by block 212. If 

In addition, from the output 166 information includ- 35 the two passwords match, the home unit control block 
ing the converter ^identification, the program identifi- authorization bits are then updated at block 214 with the 
cation, and a timestamp are posted to a disk at 170 event number contained in Word 2 (in block 216). The 
within system controller 46. Subsequently, these post- new home unit control block information is then sent 
ings are unloaded to billing computer 50, typically on out to the cable subscriber's converter so that the con- 
the next business day. Billing computer 50 had editing 40 verter will be enabled, thus allowing the viewer to view 
capabilities via a line 172 with data base 156. Thus, if the program selected by the IPPV call. System control- 
desired by the cable company, the billing computer can ler 46 also downloads the necessary information to 
edit the data base so that no cable subscriber can exceed billing computer 50 so that the cable subscriber will be 
some limitation per month on cable pay per view billed for the IPPV event. 

events. Also, the system can provide in this manner for 45 Thus, it will be appreciated that at the cable headend 
preventing any pay per view events from being pur- station, data from multiple telephone offices are gath- 
chased by a cable subscriber while permitting normal ered, mapped into addresses and converter authoriza- 
cable operation. This will be determined by the policy tion codes (provided no errors are found), posted for 
of the cable company, but the present system provides billing purposes, and encoded for nearly instant updat- 
the flexibility to achieve all objectives of the cable com- 50 ing. The mapping for each request preferably occurs in 
pany. FIG. 12 further illustrates the mapping process more than one step at plural locations, so the burden on 
occurring in system controller 46. To map the tele- the system controller is eased. As described herein, each 
phone number of the subscriber into an authorization TCC 40 converts ASCII characters for received phone 
code, system controller 46 preferably uses a two level numbers into binary data, and converts the ASCII char- 
tree having a root and many leaves. In the preferred 55 acters identifying the PPV event to be purchased as 
system, a root corresponds to one page of memory well as the password into BCD. At the system control- 
(which is 1024 words, each 16 bits) and each leaf also is ler, these data are mapped fully into converter addresses 
one page of memory. The root uses table searching. and program tags. 

Thus, in FIG. 12, Word 0 is used to search the root at By the system of the present invention, there is pro- 
180. The root usually has between 10 and 50 entries, 60 vided a system for accepting impulses purchases from 
which corresponds to the fact that the first four digits of cable subscribers who do not have two-way cable TV 
a seven digit telephone number used by the telephone systems. The described system is compatible with ANI 
company occur in selected groups. In other words, passing, and accepts information provided by the tele- 
there is a limitation used by the telephone company so phone office ANI computer as fast as the computer can 
that although four digits are used, there are fewer than 65 supply it. The data is automatically translated into a 
10,000 numbers which are actually assigned, although form usable by the system controller and communicated 
10,000 are theoretically possible. This root is sometimes at a fast rate. Appropriate error checking occurs along 
referred to as the PHIN root, standing for "phone in- the entire stream of data flow to ensure reliability. The 
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requests of the cable subscribers are checked in real 
time, and barring any reason to forbear, the cable sub- 
scriber's cable TV addressable converter is authorized 
to allow the subscriber to view or cancel the cable event 
as desired. After the cable event is completed, the sys- 5 
tern controller clears the data base of the authorizations. 

It will be appreciated from the foregoing discussion 
that the device at the subscriber premises, which has 
been variously described as a "converter," "converter 

10 

LOC OBJ LINE SOURCE STATEMENT 



box/* or "decoder," and which has been said to be able 
to descramble signals, may generally be referred to as 
an "access terminal unit" 

It will be apparent that numerous modifications can 
be made within the scope of the present invention. The 
arrangement described herein is illustrative, and the 
scope of protection is indicated by reference to the 
following claims. 



1 niMJMM UjJJ »IIMM)mM)HmHMMM))MIMIJniMII»MinM»MII 

2 5 COPYRIGHT 1985 ZENITH ELECTRONICS CORP. 

3 ; THIS PROGRAM VAS WRITTEN BY GORDON E. RE I CHARD ON 6/24/85. 

4 { THIS PROGRAM IS CALLED TCU200, ALSO REFERRED TO AS Z-TCU200. 

5 ; THE PROGRAM PERFORMS THE FUNCTION OF RECEIVING SERIAL DATA FROM 

6 ; THE TELEPHONE COMPANY'S COMPUTER, STRIP AWAY UNWANTED DATA, AND 

7 ; TRANSMIT REMAINING DATA TO HEADEND. 

8 it { { i ! ! ! i J { ( i 1 1 i i i {J { { ? i {{ { J J J i m j } { i i i i i i ii >i j i i i i ii i i i i i i i i i i i i i i i > i 

9 i 

10 i 

11 i i iii ii i i i i i Hi i i iJi J i i i i i f 5 J i i i i i i >i i ! J i i 

12 f BEOU ARE THE EQUATE STATEMENTS USED TO ASSIGN LABELS TO 

13 ; HEJ1 DECIMAL VALUES. 

14 i mmmmm nili? i I i ?i ii i ii il^^ 

15 ; 

16 ; 



9000 


17 ADATA 


EDU 


9000H 


{ASYNC DATA PORT, 8250 


9000 


18 BAUDLS 


EQU 


ADATA 


{LSB OF BAUD RATE 


9001 


19 8AUDMS 


EQU 


. ADATA+1 


iMSB OF BAUD RATE 


9003 


20 LCR 


EQU 


ADATA+3 


; LINE CONTROL RES. B250 


9001 


21 DISINR 


EQU 


ADATA+1 


i DISABLE INTERRUPT REG. 8250 


9005 


22 ASTAT 


EQU 


ADATA+5 


JASYHC STATUS PORT, 8250 


4000 


23 RAM 


EQU 


4000H 




4000 


24 BUFFER 


EQU 


RAM 


;IN AND OUT BUFFER 


6000 


25 SCMDR6 


EQU 


6000K 


; SYNC COMMAND REG. 8273 


6000 


26 SSTAT 


EQU " 


SCHDR5 


{SYNC STATUS REG. 8273 


6001 


27 SPRHR6 


EQU 


SCMDR6+1 


{SYNC PARAMETER RES. 


6001 


2B RESULT 


EQU 


SPRMRG 


{RESULT REGISTER 


6002 


29 THR 


EQU 


SCMDRG+2 


; TRANSMIT INTERRUPT REG. 


6003 


30 RXIR 


EQU 


SCMDRS+3 


{RECEIVER INTERRUPT REG. 


4FA0 


31 P0INT0 


EQU 


4FA0H 


iOUTPUT POINTER 


4FA2 


32 P0INTI 


EQU 


POINTO+2 


i INPUT POINTER 


7000 


33 SDATA0 


EQU 


7000H 


iSYNC DATA OUTPUT, 8273 


B000 


34 SDATAI 


EQU 


0B0O0H ' 


iSYNC DATA INPUT, 8273 


4FA4 


35 INCOME 


EQU 


P0INTI+2 


{INCOMING DATA PACKET PENDING 


FF0C 


36 COUNTS 


EQU 


0FF0CH 


JB AND C COUNTERS 


4FA5 


37 TXSTAT 


EQU 


P0IHTI+3 


{CURRENT 8273 X-NIT STATUS 


4FA6 


3B ACKFLG 


EQU 


POINTI+4 


i ACKNOWLEDGEMENT FLAG 


4FA7 


39 XrtIT 


EQU 


POINTI+5 


{START ADDRESS OF X-MIT SET-UP 


4FAC 


40 CNTRL 


EQU 


XMIT+5 


5 CONTROL FIELD FOR SDLC FRAME 


4FAC 


41 ID 


EQU 


CNTRL 


{PACKET ID NUMBER RAM LOCATION 


4FAD 


42 PACKET 


EQU 


PQINTIW1 


{PACKETS REMAINING IN RAM 


4FB0 


43 ACKBYT 


EQU 


4FB0H 


{MEM. LOCATION OF TIME-OUT COUNTER 


4FB1 


44 CRTBUF 


EQU 


4FB1H 


{DATA HERE IS OUTPUT TO CRT 


4FB2 


45 STATUS 


EQU 


4FB2H 


{STATUS BYTE READ FROM 8273 


4FB3 


46 CURRENT EQU 


4FB3H 


{CURRENT OUTPUT POINTER (ALSO 4FB4H) 


4FB5 


47 PTINP 


EQU 


4FB5H 


{RIGID INPUT POINTER, INCREMENTS OF 13H 



19 



4,755,872 



20 



a 

m 

a 
m 

a 

m 



4FB7 

£000 



0000 

0000 F3 

0001 3E19 

0003 30 

0004 210040 
0007 22B34F 
O0OA 22A24F 
OOOD 22A04F 
0010 22654F 
0013 C34G00 

002C 

002C C30502 
0034 

0034 C38E01 
003C 

003C C31FC1 
0040 

0040 310050 

0043 mm 

0046 CDI703 
0049 CDFB02 
004C CD6E03 
004F 3E0C 
0051 32A44F 
0054 3E00 
0056 32AB*F 
0059 32AC4F 



;TIHE OUT COUNTER 

; HATCH DOG RESET CIRCUIT ADDRESS 



49 TIKE EQU 4FB7H 

49 RESET EQU OEOOOH 

50 ; 

51 i - 

52 JJijJjiiJiJiiJJtiliJjji'jM'J'JJM 

53 i THIS BEGINS THE INITIALIZATION OF REGISTERS AND CHIPS. 

54 ;;;;;;;;;;:;;m; ; ;;;;;;; mmhWw;;;^ 



55 
56 
57 
59 
59 
60 
61 
62 
63 
64 
65 
66 
67 
68 
69 
70 
71 
72 
73 
74 
75 



i ^> 

0R6 

DI 

KV'I 

SItl 

LX I 

SHLD 

SHLD 

SHLD 

SHLD 

JhP 

ORG 
JHP 

ORG 
JHP 



JHP 



/O i 
77 ORS 
76 BEGIN: LXI 
79 
60 
81 
82 
83 
84 
85 
86 
87 



CALL 
CALL 
CALL 
CALL 
HVI 
STA 
HVI 
STA 
STA 



OOOOH 

A.19H 

H.RAH 

CURRENT 

POINTI 

POINTO 

PTINP 

BEGIN 

002CH 
BETACK 

0034H 
OUTDAT 

003CH 
DATAIN 

0040H 

SP,5000H 

182501 

182502 

13273 

ixhit 

A,OCH 

INCQHE 

A,O0H 

PACKET 

ID 



; ENABLE INTERRUPTS, 7.5 AND 6.5 

;SET INTERRUPT MASK 

5SET ALL POINTERS TO TOP OF RAH 



iRST 5.5 
;RST 6.5 



; BEGINNING OF MAIN PROGRAM 
JSET STACK POINTER TO TOP 
{INITIALIZE 3250. ICl 



i SET-UP OUTPUT ARRAY 

J HEADER COUNT 

; STORE HEADER COUNT 

; ZERO PACKET COUNT 
; RESET ID NUHBER 



90 ; ; ; ; ; ; ; > i » » ?»! i >» ; ;» n ; ; i s ? ; 5 ? » » r> w »i i n > » i m m m m w • m ? m > j m 

91 ; THIS HARKS THE BEGINNING OF THE HA IN BODY OF THE PROGRAH. 

92 yrr^rjr^ry\v^yrrirriVy\rrr i \\;\rirrrrr,y>y>r^Vy]r } \yrrrrrrr>\yrrr^r^] 



005C 3EFF 


93 
94 

95 MAIN: 


i 
; 

HVI 


A,OFFH 


iSET FLAG, NO ACKNQLEDGES EXPECTED 


005E 32A64F 


96 


STA 


ACKFLG 




0061 2AA24F 


97 


LHLD 


POINTI 


JLOAD HL KITH INPUT POINTER 


00f>4 CDCAOO 


98 


CALL 


HLOOK 


; GET INPUT DATA PACKET ONLY 


0067 CD790I 


99 


CALL 


UP13 


; I NCR E HE NT IHPUT POINTERS TO NEXT INPUT BLOCK 


006A 3E0C 


100 


HVI 


A,OCH 


i SET-UP INCOHE COUNTER FOR NEXT DATA IHPUT 


006C 32A44F 


101 


STA 


INCOHE 




00e c 3E01 


102 


HVI 


A , 0 1 H 


;S1NCE ONE PACKET HAS BEEN RECEIVED 


0071 32AD4F 


103 


STA 


PACKET 


J5ET PACKET COUNT EQUAL TC 1 


0074 f; 


104 TXSTRT: 


DI 




; DISABLE INTERRUPTS 







21 










0075 3E0? 


105 


HVI 


A,09H 


i ENABLE 7.5 AND 6.5 




0077 30 


106 


SIM 








0073 21A74F 


107 


LXI 


K, Xff IT 


'jPfiEFAFE TO TURN-ON TRANSMITTER 




0078 CD3503 


106 


CALL 


CMBOUT 


iQUTPUT COKflhKDS 




007E FB 


109 HLCOF: 


EI 








007F 3200EO 


uo 


STA 


RESET 


JHIT RESET CIRCUIT 




0062 00 


Ill 


NOP^, 








0093 C37E0O 


112 


J«P 


«LOOP 


5 IF NOT, KEEP LOOPING 




0086 21FFFF 


113 acklop: 


LXI 


H,OFFFFH 


; SET-UP TIME-OUT COUNTER FOR 24NS 




0039 22B74F 


114 


SHLD 


TIHE 






OOBC 2AB74F 


115 ACKLP2: 


IHLD 


TIKE 


;GET CURRENT TIME-OUT COUNT 




008F 2B 


116 


m 


H 


> DECREMENT THAT VLAUE 




0090 22B74F 


117 


SHLD 


TIHE 


; STORE NEW VALUE 




0093 7C 


118 


NOV 


A,H 






0094 A7 


119 


ANA 


A 


;SEE IF COUNT 13 EQUAL TO ZERO 




0095 CAA200 


120 


JZ 


NOACK 


;1F COUNT IS ZERO. NO ACK. 




0098 FB 


121 


EI 








0099 3200EO 


122 


STA 


RE5ET 






009C 00 


123 


NOP 








009D 00 


124 


NOP 








009E F3 


125 


DI 








009F C33C00 


126 


JMP 


ACKLP2 






00A2 F3 


127 NOACh: 


DI 








00A3 2AA04F 


128 


LHLD 


POINTO 


| TREAT NO ACL AS A NACK 




O0A6 22B34F 


129 


SHLD 


CURRENT 


JRESET POINTER TO RETRANSMIT 




00A9 216803 


130 


LXI 


H,DR 


; PREPARE TO DISABLE RECEIVER 




OOAC CD3903 


131 


CALL 


CMBQL'T 




Nj 


OOAF 3E09 


132 


nvi 


A,09H 


; ENABLE 7.5 AND 6.5 




00B1 30 


133 


SIR 








O0B2 FB 


134 


EI 




; ENABLE INTERRUPTS 




00B3 00 


135 


NOP 






•£ 


00B4 3200E0 


136 


STA * 


RESET 


; WAST TIHE TO SEE IF DATA IS AVAILABLE 




00B7 €37400 


137. 


jhp 


TXSTRT 


;BESIH RETRANSMISSION 






133 


i 








OOBA F3 


139 IMLOOP: 


PI 






1:5 


OOBB 3AAD4F 


140 


LOA 


PACKET 


; SET PACKET COUNT 




OOBE A7 


141 


ANA 


A 


. ;I5 THERE A COMPLETE PACKET IN RAH 




OOBF C27400 


142 


JNZ 


TXSTRT 


ilF SO, BEGIN TRANSMISSION 




00C2 FB 


U3 


EI 




;ELSE WAIT FOR COMPLETE PACKET 




00C3 3200EO 


144 


STA 


RESET 


JHIT RESET CIRCUITRY 




00C6 00 


145 


NOP 








O0C7 C3BA00 


146 


JHP 


INLCDP 








147 


i 










MB ilij!iliij!lijiii}iiijnll{»tJiMi5n!M5r 






149 












150 ; LOOK FOR DATA WITHOUT HAVING ANY DATA TO OUTPUT. 

tCt f 






iJI } 

1 52 i i ) i II i i S i ! i! i S ! i S ii i * > S 1 ! 1 ! ' 






OOCA 3A0590 


153 HLOOK: 


IDA 


ASTAT 


■ SET STATUS 




OOCD E601 


154 


AN1 


01H 


;IS DATA AVAILABLE 




OOCF 3200EO 


155 


STA 


RESET 


JHIT RESET CIRCUITRY 




00D2 CACAOO 


156 


JZ 


HLOOK 


ilF NOT, WAIT 




00D5 3AOO<=0 


157 


LOA 


ADATA 


JELSE, READ DATA BWE 




OODS FE*2 


158 


CP I 


42H 


; IS IT AN ASCII B 




OODA C2CA00 


159 


JNZ 


HLOOK 


IlF NOT, NAIT FOR NEXT BYTE 




OODD 3E09 


160 


HVI 


A,09H 


;EL5£< ADJUST INCOME COUNTER 




OOOF 32A44F 


161 


STA 


INCOME 





4,755,872 

23 24 







1 ui nnt*n ■ 
J 6 j. HLUUF.i. 


t nA 
LUfl 


INlUnt 


*cc7 ucin c * c~' """" 




00 E 5 A? 






A 

H 


■ CCC !C 1.7' ■ -l ' 
1 3tt I r .1. - l - - • • - - 




00E6 CAF-Z0O 


164 


J2 


DUW 


;IF NOT, E:~ * 




UUtT 4/ 


16j 


MOV 


B,A 


IELSE, PUT COUNT INTO REG. 




ft AC A -tAACOA 
VtfCH JHUJ7V 


1 'i ACdTU* 
100 floHJN. 


i nA 


APTAT 

flSlHi 


J SET STATUS FROM 8250 




vvcu covi 


10/ 


RNl 


U In 


»uA£L r Tfi pct no n tir 

J MASK TO BET DR FLAB 




O0EF 3200EO 


i6a 


STA 


RESET 


JKIT RESET CIRCUITRY 




ftrtC P AC AAA 


t LO 
167 

170 


JZ 
t 


AGAIN 


* t ^" lilt HJlYJI ft ^ A flu i rtni/ a n* 

;IF NO DATA READY, LOOK ABA 




Afire TAAACA 


171 


LDA 


ADATA 


;READ CHARACTER TO RESET DR 






172 


DCR 


B 


» DECREMENT HEADER COUNTER 




OOF? C2EA0O 


173 
174 


JNZ 
* 


AGAIN 








1 75 (J ! ! ! ? ; h m ; ; ! ; I; } ; i t ! ; ; ! ; ; ; ; ; 


M M ' ! J 1 ' i » M M 1 ' ! J 3 } i > i > 






176 i 












177 t LOOK FOR DATA. HEADER ALREADY' REMOVED, 






178 J 












*** 1 J 1 M > ! M ' • | 1 ? H 1 > ) ! 1 ' 1 1 M M ' > ! ' 1 1 1 1 1 I) ' H 1 M 1 M 1 M P ' 




Uurl jHUjtU 


180 DLOOK: 


LDA 


ASTAT 


JGET B250 STATUS 




yvrr COUi 


181 


ANi 


OiH 


i 




At At TIi'iACm 


182 


STA 


RESET 


i HIT RESET CIRCUITRY 




fttrtJ PACr iVi 

VIV* LHrLW 


183 


JZ 


DLOOK 


ilF NO DATA AVAILABLE, WAIT 




At A"J ?AAAOA 

010/ jAOUtU 


184 iNP: 


LDA 


ADATA 


{BET DATA BYTE 






185 


CP I 


20H 


MS IT A SPACE 




ai AP r/Tf*AA 


186 


JZ 


DLOOK 


5 IF SO, BET NEXT BYTE 


JSC 


01 OF 320030 


1ST 


STA 


8000H 


i OUTPUT TO CRT 




0112 FtUD 


183 


CPI 


ODH 


ilS IT A CR 




01 Ii LnrCW 


189 


JZ 


DLOOK 


ilF SG, BET NEXT BYTE 


0117 FE0A 


190 


CPI 


OAH 


;I5 DATA A LF 




0119 ca 


191 


RZ " 




; IF SO, PACKET COMPLETE 


j y 


011A 77 


192 


KOV 


M,A 


HF NOT, STORE DATA IN RAH 




OiiB 23 


193 


[NX 


H 


; INCREMENT INPUT POINTER 




011C C3FC00 


194 


JMP 


'4LQ0K 


J6ET NEXT DATA BYTE 



195 ; j ; \j i ; ; ; ; ; ; ; ; ; ; ; ; ; ; i ; ; ; ; ; ; ; ; ; ; ; ; ; ; ; ; J n ;;;; j; ; w ;;;;;;;;;; ; 

196 I THIS ROUTINE INPUTS DATA, ELIMINATES THE PACKET HEADER AND 

197 ; STORES THE DATA IN RAM. INPUT FROM 8250. 



198 miiiiiiinmimiiiimu!^ 





199 


i 








200 


! 






011F F5 


201 DATAIN: 


PUSH 


PSW 


; SAVE CPU STATUS WORD 


0120 3E10 


202 


MVI 


A, 10H 


1 RESET RST 7.5 


0122 30 


203 


S1H 






0123 2AA24F 


204 


LHLD 


POINTI 


J8ET CURRENT INPUT POINTER 


0126 3A0590 


205 


LDA 


ASTAT 


t SET STATUS FROM 8250 


0129 E601 


206 


ANI 


OIH 


SIS THERE" INPUT DATA PENDING 


012B CA770I 


207 


JZ 


RETFL8 


5 IF NOT, RETURN 


012E 3AA44F 


208 INPUTO: LDA 


INCOME 


5ELSE DATA IS PRESENT, SEE IF HEADER 




209 






IIS STILL PRESENT 


0131 A; 


210 


ANA 


A 


SIS IT ZERO 


0132 CA3E01 


211 


JZ 


DIN 


IIS SO, VALID DATA IS PRESENT, SET IT 


0135 3D 


212 


DCR 


A 


; ELSE, DECREMENT COUNT 


Ol3t 32A44F 


213 


STA 


INCOME 


; STORE HEADER COUNT 


0139 3A0090 


214 


LDA 


ADATA 


iDO A DUMMY READ TO CLEAR INTERRUPT 


013C Ft 


215 


POP 


PSW 


: RESTORE CPU STATUS NORD 


01 3D C9 


216 


RET 






01 3E 3A0090 


217 din: 


LDA 


ADATA 


JGET DATA F»" 







AD 


26 


0M1 FE2v 


21o 


PDI 

irl 


20H 


S IS IT A 5 C ~:£ 






■p 

J L 


RETFLG 




0146 320080 


220 


STA 


8000H 


; OUTPUT TO CRT 


AllO PTAH 

0I4Y FEOD 


221 


CPL- 


ODH 


US IT A CR 


014B CA7701 


nil 

222 


JZ 


RETFLB 




0I4E FEOA 


223 


CPI 


OAH 


i IS IT A LF 


0150 CAS AO 1 


224 


n 


IHDONE 


:IF SO INPUT PACKET COMPLETE 


0153 77 


225 


MOV 


H,A 


•ELSE. VALID DATA. STORE IN RAM 

| tkwLi r law 4 U Unl nj w I UiiW 4 1* linn 


0154 23 


226 


IhX 


H 




0155 22A24F 


227 


SHLD 


POINTI 


! STORE UPDATED INPUT POINTER 

| v 1 Uf lb VI Vn 1 LV AMI V 1 villi ^1 1 


0158 Fl 


228 


POP 


PSti 


•RESTORE FLAGS 


0159 C9 


229 


RET 






015A 3E0C 


230 IND0NE: HVI 


A,0CH 


J RESET HEADER COUNT 


015C 32A44F 


231 


STA 


INCOME 




015F 3AAD4F 


232 


LOA 


PACKET 


; GET CURRENT PACKET COUNT 


0162 FE00 


233 


CPI 


ODOH 


;HA5 MAX. PACKET COUNT BEEN REACHED 


0164 CA7101 


234 


JZ 


RETRES 


i IF SO. RESET INPUT POINTERS AND RETURN 


0167 3C 


235 


I MR 


A 


5 ELSE, INCREMENT PACKET COUNT 


0168 32AD4F 


236 


STA 


PACKET 


5 STORE NEU VALUE 


016B CD7901 


237 


CALL 


UP13 


i INCREMENT INPUT POINTERS TO NEXT BLOCK 


016E C37701 


238 


JHP 


RETFlS 


5 RETURN TO MAIN BODY 


0171 2AB54F 


239 RETRES: LHLD 


PTINP 


-cct rriRRENT INPUT BASE POINTER 


0174 22A24F 


240 


SHLD 


POINTI 


; RESET INPUT POINTER TO OVERWRITE 


0177 Fl 


241 RETFL6: P0F 


PSW 


{RESTORE CPU STATUS MQRD BEFORE RETURNING 


0178 C9 


242 
243 


RET 
i 








2<4 
245 


i 










J >i J 1 ? • M J J ! » < ! J * > » 1 » » » M » M i» ! » M M J ) M » M 




246 


; THIS ROUT DIE INCREMENTS THE INPUT POINTERS IN INCREMENTS OF 13H. THIS 




247 
248 


i ROUTINE ALSO INSURES THE POINTERS ARE IN BUFFER RAN6E. 




imimmjiimnnHnim 






249 


i 








250 


i 






0179 3E13 


251 UP13: HVI 


A, 13H 


J VALUE TO BE INCREMENTED 


01 7B 2AB54F 


252 


LHLD 


PTINP 


;6ET LAST BASE INPUT POINTER 


01 7E 85 


253 


ADO 


L 


; INCREMENT TO NEXT INPUT BASE 


017F 6F 


254 


MOV 


L,A 


;PUT INCREMENTED VALUE BACK INTO L 


0180 3E00 


255 


MVI 


A,00H 


t CLEAR A 


0182 8C 


256 


ADC 


H 


;AD0 CARRY TO RESISTER H 


0183 67 


257 


MOV 


H, A 


J RESTORE UPDATE VALUE 


0184 C0F901 


258 


CALL 


QVERFL 


UNSURE POINTERS ARE STILL IN RANGE 


Attn 9HB«iJC 


259 


SHLD 


PTINP 


i STORE NEK INPUT POINTERS 


018A 22A24F 


260 


SHLD 


POINTI 




0180 C9 


261 
262 


RET 
5 








263 
264 


i 








nHmin!IHMMIMI!l!<!IMlM!)!IH!ll!!ll)l)<HMI!lll]H?))!« 




265 


; THIS ROUTINE OUTPUTS A SINGLE DATA BYTE TO THE 8273 UPON 




266 


; REQUEST, THIS ROUTINE ALSO CHECKS FOR TRANSMISSION ERRORS AND 




267 
268 


i END-OF-MESSASE INTERRUPTS. 






MIHMHMIIMMfMIHJItH' 


M ? J ? • ? J ? J M t M M 1} ») M M M 1 * M M ! M t J 




269 


1 








270 


! 








271 


i 






013E 3A0050 


272 0UTDAT: LDA 


SSTAT 


; GET STATUS FROM B273 


0191 32624F 


273 


STA 


STATUS 


; STORE CURRENT STATUS 


0194 E601 


274 


AN! 


01H 


SIS THERE AN INTERRUPT RESULT AVAIL. 





UlTO LhCUvl 


77S 


\1 
i* i 


OUTB i T 


;IF NOT, OUTPUT DATA Br'TE 




Vl77 oHDi^r 


i/O 




3 1 n 1 U3 


;GET PREVIOUSLY READ STATUS BYTE 




U1VU toiU 


*>77 


AMI 


i wn 


;IS THERE AN IHHEDIATE RESULT AVAIL. 






yTD 

iVd 






•rr HOT CONTINUE ON 




fit fit IfllllAfV 


775 


LBA 


600 1H 


?IF SO, READ RESULT 




A1AJ PQ 
Ulrt4 L7 




OCT 

nt ( 








ai Ac 7*i\Ti.ri 


OOi PHUT* 


LUH 


l kin 


;READ INTERRUPT RESULT BYTE 




OlftS FtuD 




Lr 1 




:f5 PACk'PT COMPLETE AND ERROR FREE 




vlHH L*&Ovl 


IDv' 


JNI 


BAD 


;IF HCT, GOTO TO BAD 








Mil T 

n> i 


ft iViH 


: RESET NO ACK. FLAG 




UlHr Ji.Ho4r 




O 1 H 


AfltFi fi 

HLArLD 






01B2 CvC20i 


2oo 


TWO 

Jnr' 


CTATI D 
9 1 H i Lr 


fLnCLh HDHIfi 




UlfiJ Uu 


i.0/ 






JTURN RECEIVER OH AT THIS POINT 




U L bo otrr 


ICQ DATi* 

ZOO tfnU. 


nvi 


Hj vrrn 


I kit 1 nU nLrl» I LnU 




Cido Oi.n04F 




CTfl 


fiPLTI R 
ntKrLu 






01BB 2AA04r 


IB A 


LHL1) 


DflTUm 

rUlniU 


•tflin HRTRTNAI HIITPUT P0INTFR 




OIBi xii^r 


iTl 


qui n 


LUKALm 1 


:STnRt 1M CURRENT 0UTFUT POINTER LCC. 




Vlll vu 


ill. 


nUr 




•ciurc PACKET IS BAD. PREPARE TO RETRANS. 

It/iriwL 1 nwrib I »w UnVt I tiki niib iw iifciiumwi 




A t PI "? A A Z A 


TO"* P.T.* Tl D • 

29j SThlLr, 


i nA 


CCTiT 


«cct «T6T1K RYTF Tfl CHFCK FOR RESULTS 

fuCl 3IM1U3 01 It 1U Irntur. run ulijuliij 




01C5 E601 


294 


AN I 


01H 


fflKt Inert HWl nUKC AL3UL13 MTHiLtlOLS. 




Olw CftDvOI 


295 




lUHNun 






01CA 3 AO 26 i) 


2Yo 


1 TiA 


U1K 


j nth if in i ennur t ntwUL i o i » t 




VllU liliVl 


0(J7 

4.7/ 


v nr 


STATLF 


; CHECK FOR MORE RESULT BYTES 




OlDO jAAo4F 


298 TURNQN. 


LDh 


ftLKrLb 


• cct art Fl Aft 




ylDv ft/ 


i77 


HNH 


H 


* rc aij irj£ FIPECTEC 




01D4 CADlvh 




7 7 


nl\in 


* JF «;n PREPARE TG TURN ON RECEIVER 




At n- n 7 j/.a 




1 i T 
LAI 


U TYCTfT 


:10AD KL KITH RETURN ADDRESS 


ft i 


01 DA E3 




f TUI 
AlHL 




• PI it flu Tap OF STACK 

j rU 1 un I ur ut hit nur» 




010? C9 


303 


Kh i 








VlDC 21B6\K) 


3U4 KAUN. 


i v r 


u am nt 
njflLf.Lur 


« cut Afiinp pfincDAN I fir AT [flN INTO HL 




Olur Ej 




YTUl 

x InL 




iPPPLftCE KITH TOP OF STACK 




OiEu oEoA 




flvl 


A rtftU 


• cct TiiTff TO RECEIVE 




01E2 30 


307 


SIM 






'saas 


0IE3 216hVu 


303 


LU 


U CPU 








30? 


CALL 


Lnl/UL ! 


: OUTPUT TURN-ON C0KHANDS 




Olfcy vlBWtt 


310 


LXI 


D«UHJJ7rt 


- ccT-UP TIME-OUT C0UNTEP 24HS WAIT 

j 3C I Ur line uu i buunitrij ""ii 




ai cr ro 
01 tL It 


311 


RET 






Jess 




312 0UTBVT: LHLfi 




:6ET CURRENT OUTPUT DATA POINTER 




UlrU /t 


313 


H0V 


& H 
Hf n 


sPUT DATA BYTE INTO A 


is? : 


01FI 32u070 


314 


STA 


SDATA0 


•flllTPIIT TIATA Tfl P77^ 
)UUlrUl unin IU Ox/j 




0IF4 23 


315 


INX 


H 








316 


SHLD 


CURRENT 


JST0RE UPDATED 0UPUT POINTER 




OIFS C9 


317 


RET 










318 


! 










319 i M i M M J i » i f ? M M M } M i ) » n 


• » ! J i ? i m W i i i J i i i n m i n i * » 1 » i » 






320 i THIS ROUTINE CHECKS THE POINTER VALUE IN THE Ha REGISTER 






321 i PAIR TO INSURE THAT IT IS NOT 0UT-0F-RANGE 






322 


! i 5 J J m m i j i 5 ii i » ? i J i 5 5 i i i i » i i 5 » 5 5 » > > 5 > > 5 ' > » » * » > 






JiJ 

324 


i 
i 








0!F? 7D 


315 CVERFL: 


HQV 


a,l 


9 MOVE L3& OF FOIKTEF INTO A 




0l« FE70 


32a 


CP I 


70h 






oif: CO 


327 


RNZ 








OIFS 7C 


325 


KOV 


A,H 


;^0VE H5B OF POINTER I«73 h 




MFr FFiF 


7.79 


r?\ 


_ 4FM 






0200 CO 


330 


mi 








0201 210040 


331 




H, ft AM 


;IF POINTER IS 4F70H, RESET TO T0F 



29 



0204 C9 



333 
334 
335 
336 
337 
338 
33? 



4,755,872 
iOF RAH 



30 



RET 



IMM!«HMH>!llll!HM!l!M!!MIIHHII!JI!!!l!J!)HI'li|MII 

i THIS ROUTINE INPUTS A DAT/5 BYTE FROM THE 8273, THIS ROUTINE 
; ALSO CHEWS FOR TRANSMISSIONS ERRORS AS WELL AND THE EKD- 
i OF-MESSAGE FLAG. 





340 } j M h M J M \ M 


f'UMlSI 




341 








342 


i 




0205 3EjA 


343 3ETACK: 


: iwi 


A,0AH 


0207 30 


344 


SIM 




0208 3A00SO 


345 


IDA 


S5TAT 


0208 32B24F 


34d 


STA 


STATUS 


020E E602 


347 


ANI 


02h 




34S 


J] 


I W«YT? 
i no 1 1 c 




349 


LEA 


STATUS 




350 


ANI 


10H 




351 


JZ 


luii i n 




352 


LDA 


RPkIII t 
ntiUL . 






L*I 






354 


RET 






355 CGNTR: 


LDA 


hit 1 a 


A^r CCA7 


356 • 


CPI * 






357 


JZ 


unl LAL 


AO*] A C L /■ r 

OiiH tbOr 


355 


ANI 


ACL' 

Urh 


l< iJ.tr Lilt 'J- 


359 


JNZ 


DHUK 




~6G GflflDR; 


MVI 


L,u4n 




361 RL1: 


RIM 






362 


ANI 


*f vn 


0234 C25C02 


. 363 


JNZ 


RXCALL 


0237 3A0060 


" 364 RL2: 


LDA 


SSTAT 


023A E602 


365 


Alii 


02H 


053C CASIO? 


366 


JI 




023F 3A0360 


367 


LDA 


RXIR 


0242 0D 


368 


OCR 


C 


0243 C23I02 


369 


JNZ 


RLI 


074 A 47 


370 


H0V 


ft a 

D f n 


Mint OnHLtr 


371 


LDA 


id 




372 


CMP 


D 
0 


024B CA7302 


373 


JZ 


S0QDTX 


024E 2AA04F 


374 BfiOR: 


LHLD 


PQfNTQ 


0251 22B34F 


J / J 


5HLD 


CURRENT 


0254 3EFF 


376 


MVI 


A.OFFH 


025b 32A44F 


377 


STA 


ACKFLB 


0259 C39302 


378 
379 


JMP 
5 


RSTAT 


0I5C C5 


380 RXCALL: PUSH 


fl 


0256 CDIFOI 


381 


CALL 


DATAIN 


0260 Ci 


3b: 


P0F 


B 


0261 C33702 


333 
334 


JHP 


RL2 


0264 3AA64F 


3B5 DATCRC: L0A 


ACKFLB 


0267 FEAfi 


3B6 




0AAH 


026? CA4E02 


387 


JZ 


BADR 


026C 3E00 


3B8 


MVI 


A,0OH 



J SET INTERRUPT MASK TO OUTPUT 
JT0 CRT, ' 

;6ET STATUS WORD FRM 6273 
; STORE STATCS NORi/ 

; IS ThERE A RECEIVER INTERRUPT RESULT 

;IF NOT, INPUT DATA IS AVAILABLE 

iELSE, READ STATUS BYTE * DETERMINE RESULT 

;IS IT AN IMMEDIATE RESULT 

;IF NOT CONTINUE 

J ELSE, READ RESULT 

iRESTQRE TIME-OUT COUNTER 

; READ RECEIVER INTERRUPT RESULT 

;SEE IF CRC ERROR HAS QCCWRtt 

;IF 50, DETERMINE TYPE 

ilS PACKET RECEIVED COMPLETE AND ERRCR FREE 

JIF NOT, SOTO BAD RECEIVE 

> SET-UP COUNTER TO 6ET PACKET ID 

i CHECK INTERRUPTS 

;SEE IF INPUT DATA IS AVAILABLE 

UF SO, PREPARE TO SET &ATA BYTE 

JSET SYNC. STATUS WORD 

JIS A RESULT AVAILABLE 

JIF NOT, WIT 

; GET RESULT 

i DECREMENT COUNTER ' 
J IF NOT ID BYTE, SET NEXT RESULT 
J ELSE IT IS ID, PUT INTO B 
» GET TRANSMITTED ID 
J ARE THEY THE SAME 

!1F SO, THE TRANSMISSION HAS RECEIVED 
,'ELSE, IT WAS NOT PROPERLY RECEIVED 
; RESET POINTERS TO RETRANSMIT 
i SET NO ACK. FLAG 



IPUT RECEIVE PACKET ID COUNTER ON STACK 

;get data byte 

jpull packet id count off of stack 

; CONTINUE CHECKING STATUS OF 8273 

"» GET ACKFLB TO SEE IF DATA HAS BEEN RECEIVED 
JIF ACKFLS=GAAH, DATA HAS BEEN RECEIVED 
JIF SO, THEN PACKET IS IN ERROR 
5 ELSE, FLASf CRC ERROR HAS DETECTED 



31 



4,755,872 



32 





026E 30 


3B9 


SIM 






026F 01B9GA 


390 


LXI 


B.0A&9H 




0272 C9 


391 


RET 






0273 ;>ABv4F 


392 BQQDTX: 


IDA 


ACKBvT 




0276 FEA5 


393 


CP I 


0A5H 




U2/6 C24EIL 


394 


JNZ 


BA3R 




027B 2AB34F 


395 


LHLD 


CURRENT 




0Z7E COF90i 


396 


CALL 


0VERFL 




•)2B1 22B34F 


397 


SHLO 


CURRENT 




0294 22A04F 


398 


SHLB 


PQINTQ 




0237 3AAC4F 


399 


LDA 


ID 




023A 3C 


400 


INF; 


A 




0268 32AC4F 


401 


STA 


10 




02BE 3AAD4F 


402 


LDA 


PACKET 




0291 30 


403 


OCR 


A 




0292 32AD4F 


404 


STA 


PACKET 




0295 CAC402 


405 
406 


JZ 

• 
i 


EHPTt 




0293 21 680: 


407 RSTA7: 


LXI 






029B CD3S03 


403 


CALL 


CHDQUT 




029E 3E09 


409 


MVI 


A.09K 




02A0 30 


'410 


SIM 






02A1 217400 


411 ' 


LXI " 


H.TXSTRT 




02A4 E3 


412 


JtTKL 






02A5 3A0060 


413 RSTATU 


LDA 


S3TAT 


'if Jj 


02A8 E602 


414 


AN1 


02H 


! :1 s 
i V 


02AA C3 


415 


RZ 




SI 


02AG 3A0360 


416 


LDA 


RXIR 


O 


02AE C3A502 


4!7 


JMF 


RSTATL 


ass • 




(18 


i 






02S1 2A&34F 


415 IN9VTE: 


LHLO 


CURRENT 


02E4 3A00BO 


420 


LDA 


SDATAI 




02B7 32B04F 


421 


STA 


ACKBiT 


- 


02BA 01B90A 


422 


LXI 


B,0AB9H 




02BD 3EAA 


423 


mvi 


A, 0AAH 




02BF 32A64F 


424 


STA 


ACKFLG 




02C2 A7 


425 


AHA 


A 




02C3 C9 


426 


RET 




2 jFS 




427 


i 




'lS 


02C4 216803 


428 EMPTY: 


LXI 


H,DR 




02C7 C&3903 


429 


CALL 


CHDQUT 




«>2CA 3E0B 


430 


MVI 


A,0EH 






i\\ 
141 








02CD 2IBAV0 


432 


LXI 


H.INL00P 




02DO E3 


433 


XTHL 






02D1 C3A502 


434 
- 435 
436 


JMP 
! 


RSTATL 






H.'j 1 1 1 1 i 1 1 \ j i j it j 


!M!M«MJI> 



; RESET TIME-OUT COUNTER 
JCONTINUE LODGING FOR ACL 
;8ET fiCK. BYTE 

;WA5 IT A POSITIVE ACKN0WLED6EHNET 
;IF NOT, SET-UP FOR RETRANSMISSION 
;GET CURRENT OUTPUT POINTER 
i INSURE POINTER IS WITHIN RANGE 

i STORE UPDATED POINTERS 

; BET CURRENT PACKET ID NUMBER 

; INCREMENT ID NUMBER FOR NEXT TRANSMISSION 

; STORE NEW ID NUMBER 

;SET CURRENT PACKET COUNT 

J DECREMENT THAT VALUE 

;STORE NEW VALUE 

; IF PACKET COUNTS, BUFFER IS EHPTt 
: TURN-OFF RECEIVER 

JSET INTERRUPT MASK FOR TRANSMISSION 

;LOAD HL KITH RECEIVER TURN-ON COMMAND LINE 

i REPLACE THAT ADDRESS WITH STACK 

J READ STATUS 

iAKY RXIR AVAILABLE 

5 IF NO RESLUTS, RETURN 

; ELSE, READ INTERRUPT RESULT 

J CHECK TO SEE IF ANY MORE RESULTS EXIST 

; SET CURRENT INPUT POINTER 

; BET INPUT DATA BYTE 

i STORE ACKNOWLEDGEMENT BYTE 

; RESTORE TIME-OUT COUNTER, 24MS 

JPUT OAAH IN ACKFLG TO SHOW DATA RECEIVED 

i RESET ZERO FLAG IN CPU STATUS WORD 



> DISABLE RECEIVER 

; SET IKTESPUPT HAS.*., ENABLE 7.5 

i SINCE RAM IS EMPTY, GET A COMPLETE PACKET 



02D4 3EB0 
02D6 320390 
02D9 3E68 



438 
43* 
440 
441 
442 
443 
444 



THE ROUTINES BELOW INITIALIZE THE SERIAL CKIF3 



182501: MVI A,80H 
STA LCR 
MVI A,68H 



ISET-UP TO LOAD BAUD DIVISOR 
JWRITE TO LCR, SET DLABM 
JLSB OF DIVISOR, 8MHZ CRYSTAL 



33 





02DB 320090 


445 


STA 




02DE 3E00 


44b 


HVI 




02E0 320190 


447 


STA 




02E3 3E07 


448 


HVI 




02E5 320390 


44? 


STA 




0IE3 3EG0 


450 


HVI 




02EA 320590 


451 


STA 




0/FB SFiil 

V&.L1/ k>LVI 


4S7 
i j j. 






V»Li 


453 

7 J J 






OTF* 5 3E0F 


454 


HVI 








STA 


* 


vtr 1 L7 


45i 
4*w : 

7 J/ ) 

4 C ,R : 


RFT 

nt j 






ICQ ICITT* 
7U7 JOkJ ,>» 


LA 1 








LHLL 






701 


LA i 






70- 






0o04 2I620>> 


46j 


UI 




ata7 rniorti 


70* 


LHLL 




OjOA 21 65 (-3 


465 


1 v t 

Lai 




at An ^nTaA? 


ILL 

466 


pai i 

CALL 




A 1 ? 1 A t* f J", AT 


46/ 


Lit 






46o 


PAI * 

ChLl 




0316 C9 


469 


RET 


. fi 




470 i 




n I 

'sl 




4/1 f 




0jI7 otflO 




Mill 




OjIV oaU-oO 


473 






031C 3E68 


474 


HVI 




- 03 IE 320080 


475 


STA 




0321 3E00 


476 


HVI 




0323 320180 


477 


STA 




0326 3E07 


478 


HVI 


•sssa 


0328 320380 


479 


STA 


■ssssr 


0326 3E00 


480 


HVI 




A7*in T*JAIOA 

Q32D oZOlaO 


4a 1 


CTA 
DiH 




ATT A "»*IA?a«"i 




CTA 

bIH 








NUI 

nvi 






7CJn 


3 1 H 






7BJ 


RFT 












flV<3 fiFTrt 
vjv'7 vcjy 


4A7 rHnnriT" 


hu r 

nv i 




V 7D 


7BQ 


HOV 




033C 23 


489 


IHX 




033D W>060 

VwvV vnvvuv 


490 CHBl: 


LDA 




fl^4fi 07 

VJ7V V/ 


491 

77 1 


RLC 




VJ7J VfltfJJVO 


495 
lit 


JC 




0344 7F 

VJ77 » L 


493 


HOV 






4v4 


STA 




0348 76 


495 CHD2: 


HOV 




0349 A7 


496 


AN^> 




034A Cfl 


497 


R2 




034B 23 


498 


IHX 




034C 05 


499 


OCR 




0340 3A0060 


500 CKD3: 


LDA 




0350 E620 


501 


AN I 



4,755,872 
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8AUDL3 J4FH FOR 6HHZ CRYSTAL 

A.OOH ;HSB OF DIVISOR 
BAUOHS 

A.07 ;8-BiTb, NO PARITY 2 STOP BITS 

LCR JSET-Uf OPERhTING CONDITIONS 
A t 00K 

ASTAT ;CL£AR LINE STATUS REGISTER 

A,01H ; ENABLE DATA AVAILABLE INTERRUPT 

DISINR ; INTERRUPT ENABLE REGISTER 

A.OFK J ACTIVATE HQDEH CONTROL LINES 
LCR* I 



H,OPMO0E3 
CHDQUT 
H f SMQDE5 

cnrouT 

H, OTAiS 

CHDOUT 

HJITS 

CHDOUT 

H,RCV 

CHDOUT 



A,80H . ;SET-UF TO LOAD BAUD DIVISOR 

8003H ;HRITE TO LCR, SET DLAB=1 

A,68H ;LSB OF DIVISOR, BRHZ CRYSTAL 

BO00H MFH FOR 6HHZ CRYSTAL 

A.OOH ;HSB OF DIVISOR 
B001H 

A,07 JS-BITS, NO PARITY, 2 STOP BITS 

8003H iSET-UP OPERATING CONDITIONS 
A,00H 

8001H i CLEAR LINE STATUS RE6ISTER 

8005H .DISABLE INTERRUPTS 
AtOFH 
8004H 



C,30H 

B t K 

H 

SSTAT 

CHDi 
A,H 

3CHDRG 

A,B 

A 

K 
B 

SSTAT 
20H 



35 



0352 C24D0' 


JUi 




Turn 


VOJJ /c. 


J v J 


nuv 


A H 
n»n 




DUi 


blH 


bPRnnb 




JVJ 
DUG i 

CAT • 


Jrir 


puri'j 
InUi: 




DUO UrflUUtb 




US 


UjjU 71 








atcc a-7 
UOjc 0/ 








1*1 \ r F A1 


c,- t n Gunfire* 




Ui) 


vJOU HU 








vJO; Vv 








0362 01 






Uc 


VUU'J 7 / 








ATM I'M 








0365 0! 


Jit D I 1 3 • 




us 


0*UA A4 








vjoj yu 








036S 00 


512 DR: 




DB 


0369 C5 




- 




036 A 02 


513 RCV: 






Uobo Lu 


















314 < 

51^ • 
jIj i 

cu ■ 

jj6 ; 






0**6 E jE*j4 


5i7 IjCMIT: 


MVI 


A,04H 




518 


STA 


XHIT 


0j/3 3EC8 


519 


MVI 


A.OCSH 


Uo75 32A84F 


520 


STA 


XMIT+1 


0378 3E13 


521 


MVI 


A, 13H 


037A 32A94F 


522 


STA 


XK1T*2 


037D 3E00 


523 


HVI 


A,00H 


037F 32AA4F 


524 


STA 


XMIT+3 


0382 3EFF 


525 


MVI 


A,0FFH 


0384 32AB4F 


526 


STA 


XMIT+4 


0387 C9 


527 
528 ; 
529 


RET 
END 





USER SYMBOLS 






ACKBYT 


A 


4FB0 


ACKFL6 A 4FA6 


ACKL0P A 0086 


BAD 


A 


0JB6 


BADR A 024E 


BAUDL5 A 9000 


CflDi 


A 


033D 


CKD2 A 0348 


WZ A 034D 


COUNTS 


A 


FF0C 


CRTBUF A 4FB! 


CUR REN A 4FB3 


DL00K 


A 


OOFC 


DR A 036G 


OTfliS A 0362 


HL00K 


A 


COCA 


HL0DK2 A 00E2 


182501 A 02D4 


INCOrtE 


A 


4FA4 


IHD0NE A 015A 


INL00P A 00BA 


main 


A 


005C 


HLDDP A 007E 


N0ACK A 00A2 


PACKET 


A 


4FAD 


P01NTI A 4FA2 


P0INTQ A 4FA0 


RESULT 


A 


6001 


RETFLS A 0177 


RETRES A 0171 


R1CALL 


A 


025C 


RKIR A 6003 


RXON A 01DC 


SPFtMRG 


A 


6001 


SSTAT A 6000 


STATLP A 01C2 


TX0H 


A 


01D7 


USTAT A 4FA5 


TXSTRT A 0074 



ASSEMBLY C0HPLETE, NO ERRORS 
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01,91H,OOOOOH1B 



Ol f 0AOH,00O00000B 



OK 97H, 0000000 IB 



0! r OA4H,0OO0O0OOB 



00,0C5H 

O2,0C0H,01H,O0H 



iFOUfi PARAMETERS IN COMMAND 

i STORE IN RAM 

; GENERAL TRANSMIT COMMAND 

,'LSB OF PACKET LENGTH 

JMSB OF PACKET LENGTH 

; ADDRESS BYTE TO BE SENT 



ACKLP2 A 0O8C 


ADATA 


A 


9000 


AGAIN 


A 00£A 


ASTAT A 9005 


BAUDMS A 9001 


BEGIN 


A 


0040 


BITS 


ft 0365 


BUFFER A 4000 


CKDOUT A 0339 


CNTRL 


A 


4FAC 


CONT 


A 01A5 


CONTR A 0222 


DATAIN A 0UF 


DATCRC 


A 


0264 


SIN 


A 013E 


DISINR A 9001 


EMPTY A 02C4 


GETACK 


A 


0205 


600DR 


A 022F 


GOQDT X A 0273 


182502 A 0317 


18273 


A 


02F8 


ID 


A 4FAC 


I MBYTE A 02B1 


INP A 0107 


INPUTD 


A 


012E 


UMIT 


A 036E 


LCR A 9003 


OPMQOE A 035C 


0UT3YT 


A 


01ED 


OUTDAT A 018E 


OVERFL A 0IF9 


PTINP A 4FB5 


RAM 


A 


4000 


RCV 


A 036A 


RESE' A EOOC 


RLl A 0231 


rl: 


A 


0237 


R3TAT 


A 0298 


RSTATL A 02A5 


SCMDRG A 6000 


SQATAI 


A 


B000 ' 


SDATAO A 7000 


SM0DE5 A 035F 


STATUS A 4FB2 


TIME 


A 


4FB7 


TURKON A 0100 


TNR A 60U2 


UP13 A 0179 


XMIT 


A 


4FA7 
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APPENDIX II 



ISIS-II 8080/8085 "hACRG ASSEMBLER. V4.1 MODULE PAGE t 



LOC OBJ LIME SOURCE STATEMENT 



2 i COPYRJSflT 1985 ZENITH ELECTRONICS CORP. 

3 {THIS PROGRAM HAS WRITTEN GORDON E. REICHARD ON JUNE 12, 1985 

4 i THIS IS ONLY A PRELIMINARY VERSION OF THE PRQ6RAM. 

5 J THE PROGRAM IS CALLED Z-TLH300. THE NAME TLM300 IS THE 

6 ; DIRECTORY NAME. 

7 ; THIS PROGRAM IS USED TO RECEIVE DATA FROM THE Z-TCUIOO 

8 i LOCATION AT THE CENTRAL OFFICE. THE DATA FROM THAT POINT 

9 J IS CONVERTED, BUFFERED, AND LASTLY TRANSFERRED TO THE MUX 

10 I BOARD. 

n ;;;;;;; m ;};;;;;;;;;}:;;:;;; ;ii:iimi!;iiiiiiiii!}:i 

12 ; 

13 i 

H 1 1 i ! i m m i ; ; j ! ; m \ ; ; j ; \\ j j > > n > ! ! » » m m j n li n > »i > m 5 5 » i i w w 

15 i WHEN THE VARIABLE 'AREA 1 IS SET TO FOH, THE PR06RAM 'TABLE 1 

16 ; MUST BE USED TO PROGRAM THE 2732 EPROM iIC 7) WITH THE 

17 ; CORRECT AREA CODE CONVERSIONS. 

is M.vi;;;!;;;;;.;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;:;;;;;;;;;;;; 

19 ; 

20 ; 

21 ;;;;;;;;; ;;;;;;; ;;;;;;»;; ;;;;;;;; -i;;i;;i;;;;!Min;;:iM;;iii 

22 i BELOW ARE THE EQUATE STATEMENTS ASSIGNING LABELS TO ADDRESS 

23 ; VALUES. 

25 ; 

26 ; 



9000 


27 A DATA 


EQU * 


9000H 


;ASYNC DATA PORT, 8250 


9000 


23 BAUDLS 


EQU 


ADATh 


;LSB OF BAUD RATE 


9001 


29 BAUDM5 


EQU 


ADATA+i 


iMSfi OF BAUD RATE 


9003 


30 LCR 


EQU 


ABATA+3 


; LINE CONTROL RE6. 8250 


9001 


31 DISINR 


EQU 


ADATA+i 


i DISABLE INTERRUPT REB. B250 


9005 


32 ASTAT 


EQU 


ADATA+5 


; ASYNC STATUS PORT, 8250 


4000 


33 RAM 


EQU 


4000H 




4000 


34 BUFFER 


EQU 


RAM 


> IN AND OUT BUFFER 


6000 


35 SCMDR6 


EQU 


6000H 


;SYNC COMMAND RE 6. 8273 


6000 


36 SSTAT 


EQU 


5CMDRG 


J SYNC STATUS REG. 8273 


6001 


37 SPRMR6 


EQU 


SCM0R6+1 


;SYNC PARAMETER REG. 


6001 


38 RESULT 


EQU 


SPRMRG 


i RESULT REGISTER 


6002 


39 TXIR 


EQU 


SCMDR6+2 


i TRANSMIT INTERRUPT RES. 


6003 


40 RXIR 


EQU 


SCHDR6+3 


{RECEIVER INTERRUPT REG. 


4FA0 


41 POINTO 


EQU 


4FA0H 


iOUTPUT POINTER 


4FA2 


42 POINTI 


EQU 


P0INT0+2 


i INPUT POINTER 


7000 


43 SDATAO 


EQU 


7000H 


; SYNC DATA OUTPUT, 8273 


BOOG 


44 SDATAI 


EQU 


OBOOOH 


5 SYNC DATA INPUT, B273 


4FA4 


45 INCOME 


EQU 


POINTI+2 


; INCOMING DATA PACKET PENDING 


4Fm5 


46 TXSTAT 


EQU 


POINTI+3 


{CURRENT 8273 X-HIT STATUS 


4FA6 


47 ACKFLG 


EQU 


POINTI+4 


; ACKNOWLEDGEMENT FLAG 


4FA7 


48 XHIT 


EQU 


PDINTI+5 


? START ADDRESS OF X-HIT SET-UP 


4FAC 


4? CNTRL 


EQU 


XMITtS 


{CONTROL FIELD FOR SDLC FRAME 



4FA5 
4FB7 
4FB;> 
4F55 

4FB3 
£000 

00FO 



4026 
4F3A 
4F8C 
4F8D 
4FBE 
4F8B 
4F90 
4F92 
4F94 
4F96 
4F98 
4F9A 
4F9C 
4F9E 
OOFF 
001F 
002F 

4FBA 
4FBB 
4FBC 
4FBB 

0010 
0011 
0012 
0013 
0020 
0023 
OGOO 
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50 PACKET 

51 BETID 

52 CRTBuF 

53 STATUS 

54 CUPJtENT ESU 

55 RESET EQU 

56 ; 

57 AREA 
56 
59 

60 TOPOUT 

61 CNVRTP 

62 TXFL6 

63 DATAVA 

64 SflMPfiC 

65 CNVRTH 

66 HPCNVT 

67 HPSAVE 

68 6VTE12 

69 BYTE34 

70 BYTE56 

71 BYTE78 

72 VALUE 

73 CNVBUF 

74 HUXRUH 

75 MRESET 

76 MSTOP 
77 

76 ABBRES 

79 IB 

80 T KBYTE 

81 UPNT 
82 

83 PCRT4A 

84 P0RT4B 

85 P0RT4C 

86 CP0RT4 

87 P0RT5A 

88 CP0RT5 

89 MUXUR 
90 
91 
92 
93 
94 



4,755,872 



40 



ESU 
EQU 
EQU 
EQU 



ESU 



EQU 
EQU 
EQU 
EQU 
EQU 
EQU 
EQU 
EQU 
EQU 
EQU 
EQU 
EQU 
EQU 
EQU 
EQU 
EQU 
EQU 

EQU 
EQU 
EQU 
EQU 
t 

EQU 
EQU 
EQU 
EQU 
EQU 
EQU 
EQU 
i 



POINTIZ+11 

4FB7H 

4FB6H 

4FE5H 

4FE3H 

OEOOOH 

OFOH 



4026H 

4F8AH 

4F8CH 

4F3DH 

4F8EH 

CNVRTP+i 

4F90H 

HPCNVU2 

HPCNVT+4 

HPCNVT+6 

HPCNVTtB 

HPCNVT+OAH 

HPCNVT tOCH 

HPCKVT+OEh 

OFFH 

1FH 

2FH 

4FBAn' 
ADDRES+1 
A0DRE3+2 
ADDF.E5+3 

10H 
11H 
12H 
I3H 
20H 
23H 

ODOOOH 



; PACKETS REMAINING IK RAM 

; INPUT DATA COUNTER, USED FOR SETTING ID 

iDATA HERE IS OUTPUT TO CRT 

; STATUS BYTE READ FRCff 8273 

{CURRENT OUTPUT P01N7EF. (ALSO 4FB4HI 

i MATCH DOG RESET CIRCUIT ADDRESS 

irtSB BASE OF AREA CODE LOOK-UP TABLE 

; THIS VALUE SHOULD BE 10H FOR PROTQ-TYPE USE 

iANO FOH FOR PRODUCTION USE. 

; STARTING ADDRESS OF OUTPUT BUFFER 

i LOCATION TO STORE CONVERTER POINTER 

ILOCATION OF OUTPUT BUFFER READY FLAG 

•FLAG TO DETERMINE WHETHER DATA IS AVA. FOR CN. 

> LOCATION WHICH HOLD REPEAT PACKET COUNT 

;THIS LOCATION CONTAINS THE H REG. 

i BASE POINTER FOR DATA CONVERSION 

(OFFSET DATA CONVERSION POINTER 

iHP OUTPUT, BYTES 1 AND 2 

J BYTES 3 AND 4 

J BYTES 5 AND 6 

I BYTES 7 AND 8 

J LOCATION WHERE MULTIPLIED VALUE IS SAVED 
i CONVERTER BUFFER FULL FLAG LOCATION 
iHUX COUNTER RUNNING AND NO RESET 
ifiESET SIGNAL FOR THE fflJl BOARD 
mi STOP COUNTER SIGNAL 

fACK. PACKET ADDRESS BrTE LOCATION 
i PACKET ID BYTE LOCATION 
i ACKNOWLEDGE BYTE, A5=60QD. C3=BAD 
;Att. OUTPUT BUFFER POINTER 



iIC4 r 
HC4, 

;iC4, 

iIC4 f 
iIC5, 
iIC5, 



8255 PORT A 
8255 PORT B 
8255 PORT C 
B255 CONTROL PORT 
8255 PORT A 
8255 CONTROL PORT 



}USE THIS ADDRESS TO WRITE TO MUX BOARD 



I ! ) I I M I ) I ) H I H ) ) I .' H I ! ! ! ! ! ! I ) 1 1 ! H ) I ) ) ! ! M I ) ) ! 1 1 ) ) ) | It I 

IS THE LOOK-UP TABLE FOR THE AREA CODES, 
if i i ! y\ ! i j J it > i i i i i i 5 i > m m > i u >l m i i J i ! ! m m n m m > m h m i m m 



i THIS 





95 


J 








96 


i 






1314 


97 


ORG 


1314H 




1314 3F 


98 


DB 


OOUHllB 


;314 AREA CODE 




99 


i 






1312 


100 


ORG 


13I2H 




1312 7F 


101 


DB 


011111116 


;3I2 AREA CODE 




102 


i 






1815 


103 


ORG 


1815H 




1815 Br 


104 


DB 


I011U11B 


;815 AREA CODE 




105 


i 







41 
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42 



O 

Jy 
M 



: 

% 

g 

in 
•a 



1414 
1414 FF 



OAOO 

OAOO 0000 
OA02 £803 
0A04 D007 
0A06 B80B 
0A08 AOOF 
OAOA 8813 
OAOC 7017 
OAOE 5B1B 
0A10 401F 
0A12 2823 

OBOO 

OBOO 0000- 
0B02 6400 
0BO4 CBOO 
0B06 2C01 
OBOS 9001 
OBOA F401 
OBOC 5B02 

oboe bco: 

0B!0 2003 
OB 12 8403 

ocoo 

0C00 00 

0C01 OA 

0C02 14 

0C03 IE 

0C04 28 

0C05 32 

0C06 3C 

0C07 46 

0C08 50 

0CO9 5A 



ORG 
DB 



1414H 

limine 



; 414 AREA CDDE 



isisii;;i5i5i5iiiiiii;mimn;;;^^ 

? THIS IS THE LOOK-UP TABLE CONTAINING THE MULTIPLIERS USED 
S BVTE THEJIULTI 5UB-R0UTINE. 

;;;;;;;;;>; snnnMnMiniiiiinJinniiMMMn;;;;; 



ORG 

LT1000: DU 
DU 
DU 
DU 
DH 
DU 
DU 
DU 
DH 
DU 



07D0H 



1770H 



LTIOO: 



LT10: 



DU 
DU 
DU 
DU 
DU 
DU 
DU 
DU 
DU 
DU 
i 

ORG 

DB 

DB 

DB 

DB 

DB 

DB 

DB 

DB 

DB 

DB 



1F40H 
232SH 

OBOOH 
OOOOH 
00&4K 
00C3H 
012CH 
0190H 
01F4H 
025BH 
02BCH 
0320H 
03B4H 

OCOOH 

OOH 

OAH 

14H 

lErf 

28H 

32H 

3CH 

46H 

50H 

5AH 



; LOOK-UP TABLE FOR ASCII CNVERSIQN 

i 



; iooo 

5 2000 
f 3000 
; 4000 



; 7000 



104 
107 
103 
10? 

no 
in 

112 
113 
114 
115 
116 
117 
118 
119 
120 
121 
122 
123 
124 
125 
126 
127 
128 
129 
130 
131 
132 
133 
134 
135 
13c 
137 
138 
139 
140 
141 
142 
143 
144 
145 
146 
147 
148 
149 
150 
151 
152 
153 

154 , 

155 5;i5WMin5i5rii;nii;i;inM5ri5i;iiiiiMWi;iMn;i:i;;u;;!i;i 

156 ; THIS IS THE BEGINNING OF THE PROGRAM. THIS PORTIGH OF THE 

157 J PROGRAM TO THE START OF THE MAIN BODY OF THE PROGRAM PERFORMS 

158 ; REEITER AND CHIP INITIALIZATION. 

159 ;;;;;;;; ; ; w ; ; ; ; s s ; s ; s ? i ; ; s ; ; 5 ; ; ; s ; ; ; ^ ; ; 5 ; ; ; s ; ; * s ; i s ; ; ; : ; ; ; ; s : ; : 

160 ; 

161 i 



i 9000 



;ooo 
;io<j 
; 200 

i300 
i 400 
; 500 
;600 
;700 
; 800 
;900 



;00 
!10 

;20 

?30 

mo 
;50 
;60 
;70 
;80 
;90 



4,755,872 

43 44 







162 


ORG 


UOOOK 






ooo-; F3 


163 


01 








ocvi :e:e 


164 


KVi 


A.1EH 


;EK-:_: 




" 0003 30 


165 


sm 




"TSET INTERRUPT MASK 




0004 210040 


166 


LXI 


H.RAM 


;SET ALL POINTERS TO TOP OF RAM 




0007 22B34F 


167 


SHLD 


CURRENT 






000ft 22A24F 


168 ^ 


SHUT 


POINTI 






0000 22A04F 


169 " 


SHLD 


POIHTO 






0010 22904F 


170 


SHLD 


HPCNVT 






0013 22924F 


171 


SHLD 


HPSAVE 






0016 2IBA4F 


172 


Ltl 


H,ADDRES 






0019 22BD4F 


173 


SHLD 


TXPNT 


J SET ACK. TRANSMIT OUTPUT POiNTER 




001C 212640 


174 


III 


HJOPOUT 






001F 228A4F 


175 


SHLD 


CNVRTP 


i SET-UP OUTPUT BUFFER POINTER 




0022 C34000 


176 
177 


JMP 

i 


BEGIN 






002C 


178 


ORB 


002CH 


JRST 5.5 




002C C307QI 


179 
180 


JMP 
i 


INPDAT 






003A 


181 


0R6 


0034H 


;RST 6.5 




0034 C3EDG1 


182 

183 - 


JMP 

i 


OUTACK 


* 




003C 


164 


ORG 


003CH 


;R3T 7.5 


.ass 


003C C33102 


185 


JMP 


OUTCRT 








(86 


i 








0040 


187 


GR3 


0040H 


JSEGINNIHS OF MAIN PROGRAM 




0040 OiFFF- 


188 begin: 


LU 


B.OFFFFH 






0043 3200EO 


169 III: 


STA 


RESET 


SHIT RESET CIRCUIT 




0046 0B 


190 


DCx 


B 




•bzJ 


0047 73 


m 


hov 


A, B 




iU 


0048 A7 


192 


ANA - 


A 






0049 C24300 


193 


JNZ 


TL1 






004C 79 


194 


HOV 


A,i 






004D A7 


195 


ANA 


A 






004E C24300 


196 


JNZ 


TL1 






005i 310050 


197 START: 


LXI 


SP,5000H 


iSET STACK POINTER TO TOP 




0054 CD9902 


198 


CALL 


182501 






0057 CDDC02 


199 


CALL 


182502 




ii z 


005A C&BB02 


200 


CALL 


18273 






0050 CD3303 


201 


CALL 


IXHT 


; SET-UP OUTPUT ARRAY 




0060 C04803 


201 


CALL 


18255 






0063 3E00 


203 


KVI 


A,OOH 






0065 32BB4F 


204 


STA 




; STORE PACKET ID 




0068 32AD4F 


205 


STA 


PACKET 


5 ZERO PACKET COUNT 




006B 32B74F 


206 


STA 


BETID 


; RESET DATA COUNTER TO 6ET ID 




006E 329E4F 


207 


STA 


CNVBUF 


; RESET CONVERT BUFFER EMPTY FLA6 




0071 328C4F 


208 


STA 


TXFL6 


;N0 DATA READY FOR TRANSFER TO HP 




0074 3E0F 


209 


HV1 


A,OFH 


;SET REPEAT PACKET COUNT TO 15 




0076 328E4F 


210 


STA 


ShrtfhC 






0079 3EFF 


211 


HV'I 


A,OFFH 


i ADDRESS TO BE SENT IK ALl ACK. PACKETS 




0v7B 32BW 


212 


STA 


ADORES 





213 i 

2 1* i i > I i i iJ » ! i [ ! I m ! • i S 5 • i» j m » « » i 5 > ? i » » i » * i ■ s m ! m 5 5 m 5 5 5 i i 5 m i : m : » ? ! i 
2!5 J THIS MARKS THE START QF THE MAIN BDDY OF THE PROGRAM. FROM THIS 

216 i MAIN BODY, ALL OTHER ROUTINES ARE CALLED. THIS PORTION DF THE 

217 ; PROGRAM CONTROLS THE FLOW OF PRCGRAM OPERATICN. 



4,755,872 

45 46 

218 JiJJilJjjjJIiilJiliJjltliilMlu^ 

219 ; 

220 " x - 

iSEE IF THERE IS DATA READY FOR TRANSFER 
JSEE IF THERE ARE ANY PACKETS READY FOR MIT 
5 IF NOT, WIT TO RECEIVE 
;ELSE, SEE IF BOARD IS SELECTED 

5 IF SO, OUTPUT CONVERTED DATA PACKET (CO 
JELSE, PREPARE TO RECEIVE WHILE MAITING 
;T0 TRANSFER TO HU1 BOARD 



007F 3ARC4F 


251 RECDM* 


i ni 

LUn 


TVpl C 
1 ArLO 


AAD t AT 
VVOI Hi 


Li*l 




A 
H 


uyox LHH/UU 


on? 
LU 


IT 

ill 


Mi nno 
nLUUr 


0055 20 


224 


RIM 




A AH/ A? 

0086 07 


225 


RLC 




AAm HPTrA-1 

0087 DC3E02 


226 


CC 


HPOUT 


OOBA 212F03 


227 


LIE I 


H,RCV 




228 






00BD CDFE02 


229 


CALL 


n ft t it 

CHDQUT 


0090 FB 


230 HLQQP3: 


EI 




0091 3200E0 


231 


STA 


RESET 


0094 00 


232 


NOP 




0095 00 


233 


NOP 




0096 F3 


234 


DI 




0097 3A8C4F 


235 


LDA 


TXFLS 


009A A7 


236 


ANA 


A 


009B CAAD00 


237 


JZ 


HLQ0P2 


009E 20 


238 


RIM 




009F 07 


239 


RLC 




00AO DC3E02 


240 


CC 


HPOUT 


00A3 FB 


241 


EI 




00A4 C39000 


242 


W 


HL00P3 




243 


\ 




00A7 2I2F03 


244 HL00P: 


UI 


H,RCV 


00AA CDFE02 


245 


CALL 


CMDOUT 


00AD FB 


246 HLO0P2: 


EI 




00AE 3200EO 


247 


STA ' 


RESET 


00B1 3A0060 


248 


LDA 


ShTAT 


00B4 00 


249 


NOP 




00B5 00 


250 


NOP 




00B6 C3AD00 


251 


JHP 


HLQ0P2 




252 


> 






253 






0OB9 3A9E4F 


254 TXSTRT: 


LDA 


CNVBUF 


00BC A7 


' 255 


ANA 


A 


OOfiD C2E800 


256 


JNZ 


HI 


00C0 3A8D4F 


257 


LDA 


DATAVA 


00C3 A7 


258 


ANA 


A 


00C4 CAE800 


259 


JZ 


m 


00C7 2A904F 


260 


LHLD 


HPCNVT 


00CA 3E10 


261 


HVI 


A, 10H 


00CC CD5D03 


262 


CALL 


OFFSET 


00CF 22924F 


263 


SHL0 


HPSAVE 


00D2 C06403 


264 


CALL 


CNVRT3 


00D5 2A904F 


265 


LHLD 


HPCNVT 


00D8 3E13 


266 


HVI 


A, 13H 


0ODA CD5D03 


267 


CALL 


OFFSET 




268 






00DD 3E26 


269 


HVI 


A,26H 


00DF SD 


270 


CHP 


L 


0OEO C2E500 


271 


JNZ 


TXCONT 


00E3 2E00 


272 


HVI 


L.OOH 


00E5 22904F 


273 txcont: 


SHL0 


HPCNVT 


00E8 2IA74F 


274 TXi: 


in 


HJKIT 



JHAS TRANSFER OCCURRED 

;IF SG f RETURN TO DRI6INAL LOOP 

iSET CURRENT INTERRUPT STATUS 

JSEE IF BOARD IS BEING SELECT I N6 

UF SO, BEGIN TRANSFER TO HUX BOARD 

5EL5E ENABLE INTERRUPTS AND CONTINUE WAITING 



; PREPARE TO TURN-ON RECEIVER 
J OUTPUT COMMANDS 

; ENABLE INTERRUPTS AND HMT FOR DATA 

iHIT THE RESET CIRCUIT 

5 GET CURRENT STATUS FROM 8372 



;SET CONVERT BUFFER FLAG 
US THE CONVERTER BUFFER FULL 
JIF NOT, CONTINUE 

i SEE IF VALID DATA IS AVAILABLE FOR CONVERSION 

ilF NOT DATA AVAILABLE, BEGIN RETRANSMISSION 
; ELSE PREPARE TO CONVERT DATA PACKET 



J CONVERT DATA PACKET 



; UPDATE DATA CONVERTER POINTER TO POINT 
J AT NEXT DATA PACKET TO BE CONVERTED 

?IS REG. L READY TO BE RESET TO LOCATION 1 

ilF NOT CONTINUE 

; ELSE RESET TO LOCATION 1 

; STORE NEW VALUE OF CONVERTER POINTER 

J PREPARE TO TURN-CM TRANSMITTER 



47 



4,755,872 



48 



GOES CDFE02 


275 


CALL 


CHDOUT 


J OUTPUT uAHMANDa 


OOEE FB 


276 TIL0DP: EI 






QQEr 32QQE0 


977 
Lit 


STA 


RESET 




Aft 


•570 


nop" 






00F3 C3EE00 


27? 

lav 


jmp 

t 


T3EL00P 






2Bx 


i 








1MMMMMM 


MIMHMIMimMM'MUMIMMMIIMIIMDmM 




283 


; THIS ROUTINE CHECKS THE POINTER VALUE IN THE H&L REGISTER 




284 


i PAIR TO INSURE THAT IT IS NOT 0UT-OF-RAK6E 




2B5 


i THE OUTPUT BUFFER IS DESIGNED TD HOLD 480 8-BYTE PACKETS IN 




286 
287 


; THE RANGE FROM 4026H TO 4F26H. 






U > J 1 1 1 1 1 1 H J 1 H ! 1 1 1 H H 1 1 I J ) ) > 1 1 1 1 1 1 ) H 1 ) ) ) 1 1 1 I ! M H 1 1 M ! 1 ) 1 1 




2B8 


i 








289 


i 






00F6 7D 


290 OVERFL; NOV 


A»L 


■ MOVE LSB CF POINTER INTO A 


0OF7 FE26 


291 


CP I 


26H 




0CF9 CO 


292 


RNZ 






OOFA 7C 


293 


MOV 


A.H 


iNOVE MSB OF POINTER INTO A 


OOFB FE4F 


294 


CP I 


4FH 




OOFD CO 


295 


RNZ 






OOFE 212640 


296 
297 


III 


H.TOPOUT 


5 IF POINTER IS *F26H. FESET TO TOP 
5 OF OUTPUT BUFFER 


0101 3EFF 


298 


MVI 


A.OFFH 


j SET CONVERTER BUFFER FULL FLAG (OUTPUT BUF 


0103 329E4F 


299 


STA 


CNVBUF 




0106 C9 


300 
301 
.302 
303 


RET 

J 
i 








304 


m « i ! 5 5» ii m « f i ! 51 » i i s 5 » 55 5 i < ! ? * 


5 5 J J » • n 5 m 5 ! ! 5 » 5 ! 5 5 m i 1 5 » m » i 5 




305 


i THIS ROUTINE INPUTS A DATA BYTE FROh THE 8273, THIS ROUTINE 




306 


i ALSO CHECKS FOR TRANSMISSIONS ERRORS AS WELL AND THE END- 




307 
308 


5 0F-HES5ASE FLA6, 










309 


J 








310 


5 






0107 3E0E 


311 


INPBAt: HVI 


A,OEH 


iSET INTERRUPT MASK TO OUTPUT 


0109 30 


312 


SIN 




5 TO CRT. 


01 OA 3A0060 


313 


LDA 


SSTAT 


;6ET STATUS WORD FROM 8273 


01 0D 32654F 


314 


STA 


STATUS 


; STORE STATUS UORO 


0110 E602 


315 


ANI 


02H 


;IS THERE A RECEIVER INTERRUPT RESULT 


0112 CA8001 


316 


OZ 


JNBYTE 


ilF NOT. INPUT DATA IS AVAILABLE 


0115 3AB54F 


317 


LDA 


STATUS 


5 ELSE, READ STATUS BYTE 4 DETERMINE RESULT 


0118 E610 


318 


ANI 


10H 


US IT AN IMMEDIATE RESULT 


011A CA2101 


319 


JZ 


CONTR 


;IF NOT CONTINUE 


0110 3A0160 


320 


LDA 


RESULT 


; ELSE, READ RESULT 


0120 C9 


321 


RET 






0121 3A0360 


322 


CONTR: LDA 


RXIR 


J6ET RECEIVER INTERRUPT RESULT ' 


0124 FE03 


323 


CP I 


03H 


US' THERE A CRC ERROR 


012^ CA6D01 


324 


jz 


DATCRC 


5 IF 50, SEE WANT KIND 


0129 E60F 


325 


ANI 


OFH 


;!S PACKET RECEIVED COMPLETE AND ERROR FREE 


012B 3E00 


326 


MVI 


A,OOH 


5 RESET DATA INPUT COUNTER 


012C 32S74F 


327 


STA 


6ETID 




0130 CA3F01 


323 


JZ 


GOODR 


5 IF SO, GOTO GOOD RECEIVE 


0133 3EC3 


32? 8ADR: MVI 


A.0C3H 


; NEGATIVE ACKNOWLEDGEMENT BYTE 


0135 32BC4F 


330 


STA 


TXBYTE 


; STORE IN BYTE TO BE TRANSMITTED LOACTION 


0138 21EB00 


331 


LXI 


H.TXl 


JSET RETURN POINTER TO TRANSMIT HACK 



49 



0138 E3 


332 






013C C34B01 


333 


jmp 


RSTAT 


013F 3EA5 


334 SODDR: 


HVI 


A, CASH 


0141 32BC4F 


335 


BTA 


TXBYTE 


0144 328D4F 


336 


STA 


DATAVA 


0147 21B900 


337 


LXI 


HJXSTI 


014A E3 


338 


ITHL 




0148 00 


339 RSTAT: 


NOP 




01 4C 00 


340 


NOP 




014D 00 


341 


NOP 




034E 00 


342 


NOP 




014F 00 


343 


NOP 




0150 00 


344 


NOP 




0151 3E0S 


345 


m 


A.08H 


0153 30 


346 


sih 




0154 3E0D 


347 


HVI 


MDH 


0156 32B64F 


348 


STA 


CRTBHF 


0159 3A0060 


349 RSTATL: LDA 


SSTAT 


015C E60a 


350 


AN I 


08H 


015E CS 


351 


R2 




015F 3A0060 


352 


LDA 


SSTAT 


0162 E602 


353 


AN I 


02H 


0164 CA5901 


354 


JZ 


RSTATL 


0167 3A0360 


7CC 
JJJ 


LOA 


RXIR 


0I6A C35901 


356 


JHP 


RSTATL 




■357 


♦ 
j 




0160 3AB74F 


358 DATCRC: 


: LDA 


SET 10 


0170 A7 


359 


ANA 


A 


0171 C27801 


360 


JNZ 


BADCRC 


0174 3E0A 


361 


HVI 


A, OAK 


0176 30 


362 


sih 




0177 C9 


363 


RET 




0178 3E00 


364 BADCRC: 


HVI 


A,0OH 


017A 32B74F 


365 


STA 


BETID 


017D C33301 


366 


JHP 


BADR 




367 


i 




0180 3E0E 


368 INBYTE; 


HVI 


A,0EH 


0182 30 


369 • 


5IH 




0183 3AB74F 


370 


LDA 


BETID 


0186 E603 


371 


AN I 


03K 


0188 C29401 


372 


JNZ 


REALDT 


01 SB 3E02 


373 


HVI 


A,02H 


018D 32B74F 


374 


STA 


GETID 


0190 3AO0BO 


375 


IDA 


SDATAI 


0193 C9 


376 


RET 




0194 FE02 


377 realdt: 


CP I 


02H 


0196 C2DB0I 


37B 


JNZ 


SETBVT 


0199 3E03 


379 


HVI 


A f 03H 


019B 32674F 


380 


STA 


GETID 


019E 3A00B0 


33! 


LDA 


SDATAI 


01A1 47 


382 


HOV 


B,A 


01A2 3ABB4F 


383 


LDA 


ID 


01A5 B6 


334 


CMP 


B 


01A6 C2BB01 


385 


JNZ 


NEWPAC 


01A9 218E4F 


336 SAMEPC: LXI 


H,SAHPAC 


01AC 35 


387 


DCE> 


H 


01AD CAB701 


388 


JZ 


RSLOP 



v 755,872 

SO 

iSHJTCH KITH STACK 

i60T0 STATUS LOOP 

; POSITIVE ACKN0XLED6EHENT 

> SET DATA AVAILABLE FLAB 

; SET RETURN VECTOR TO CONVERT DATA AND TRANS. 

JSWITCH KITH STACK 



; ENABLE ALL INTERRUPTS 

;PUT CARRIAGE RETURN INTO CRT BUFFER 
iPUT CARRIAGE RETURN IN CRT BUFFER 
J READ STATUS 

;ANY RECEIVER INTERRUPTS PENDING 
UF NO RETURN 

JELSE, READ STATUS A6AIN TO CHECK FOR RXIR 
ilS A RilR AVAILABLE 
JIF NOT, WAIT 

; ELSE, READ INTERRUPT RESULT BtTE 

i CHECK TO SEE IF AMY HORE RESULTS EXIST 

j SEE IF ANY DATA HAS BEEN INPUT YET 
I SEE IF ZERO 

J ENABLE 7.5 ANO 5.5 



; CLEAR HEADER COUNTER 



;SET INTERRUPT MASK TO INPUT SERIAL DATA 

;6ET DATA INPUT COUNTER 

JSEE IF DATA, ID, OR ADDRESS IS EXPECTED 

J IF 2 OR" 3, INPUT BYTE IS DATA OR ID 

; STORE 2 f ADDRESS ALREADY RECEIVED 
iREAD ADDRESS TO CLEAR INTERRUPTS 

;IS BYTE DATA OR ID 

JIF VALUE IS 2, INPUT BYTE IS ID 

JSTORE 3, ID AND ADDRESS ALREADY RECEIVED 
i READ INPUT BYTE, ID 
;PUT ID INTO RES* B 
I6ET PREVIOUS PACKE T ID 
; ARE THEf THE :-"L 

I IF NOT, THIS PACKET IS NOT A RETRANS. 

JPUT LOCATION OF REPEAT PACKET COUNT INTO HL 

i DECREMENT CURRENT REPEAT PACKET COUNT 

JIF 15 REPEAT HAVE BEEN RECEIVED, RESET BOARD 



4,755,872 





51 






52 


Ok BO 2AA24F 


389 


LHLD 


PQINT1 


;ELSE t PACKET IS RETRANS. RESET POINTERS 


01B3 22B34F 


390 


SHLD 


CURRENT 




01B6 C9 


391 


RET 






01 B7 00 


392 RSLQP: 


NOP 




;THIS 13 A INFINITE LOOP TG RESET BOARD 


At Dp ns7i»t 

VlDO LJO/VI 


393 


J MP 


RSLQP 




'J IDS /D 


394 NEW AC' 


MOV 


A.B 


;PUT NEWLY READ ID BACK INTO A 


(it pf ^IRFif 


395 


STA 


ID 


JST0RE NEK PACKET ID 


OlfiF 2fi5jJ*F 


396 


LKLD 


CURRENT 


jSINCE NEW DATA, UPDATE POINTERS 


01C2 7D 


397 


H0V 


A,L 


;PUT REG. L INTO A 


otn FF?& 

VibO 1 LID 


39B 


CP I 


26H 


;HAS INPUT LOCATION 2 BEEN LOADED 


01C5 C2CA01 

V*wv W4WnVl 


399 


JNZ 


HEWC0N 


;IF NOT, PUT DATA THERE 


C1CS 2E00 


400 


HVI 


L,O0H 


;ELSE, PUT DATA IN LOCATION 1 


01CA 22B34F * 


401 mm: SHLD 


CURRENT * 




01CD 2 ? A24F 


402 


SHLD 


P0INTI 




01DO 3AAD4F 


403 


LDA 


PACKET 


}6ET CURRENT PACKET COUNT 


AtO\ FFDO 


404 


CP I 


0D0H 


;£S PACKET COUNT AT ttftXIHUrt 


0105 CB 


405 


RZ 




; IF SO, RETURM 


0106 3C 


40b 


IHR 


A 


;ELSE. INCREMENT THE PACKET COUNT 


01D7 32AD4F 


407 


STA 


PACKET 


iSTCRE UPDATED VALUE 


OlDA C9 


406 


RET 






At tit "sCni 


409 6ETBW: 


; HVI 


A,0AH 


;SET INTERRUPT MASK TO OUTPUT TO CRT 


01DD 30 


410 


SIK 








411 


LHLD 


CURRENT 


;SET CURRENT INPUT POINTER 


01EI 3A006O 


412 


LDA" 


SDATAI 


;GET INPUT DATA BYTE 


01E4 77 


413 


MOV 


HjA 


; SAVE BYTE IN RAN 


0IE5 32B64F 


414 


STA 


CRTBUF 


;PUT DATA BYTE IN CRT OUTPUT BUFFER 


OlEB 23 


415 


INK 


H 




01E9 22B34F 


4U 


SHLD 


CURRENT 


JSTORE UPDATED POINTER 


01EC C9 


417 
418 
419 


' RET 
J 







420 ; ; ; ; ; ; ; ; 5 ? ; ; ; \\ i » i m I m i i li ?i m i > n n 5 i m m ! i ii i m m 5 5 i i i i » i W i 5 1 

421 J THIS ROUTINE OUTPUTS A SINGLE DATA BYTE TO THE 8273 UPON 

422 i REQUEST, THIS ROUTINE ALSO CHECKS FOR TRANSMISSION ERRORS AND 

423 J END-QF-HESSAGE INTERRUPTS. 



424 ;;;;;;;;;;; ;>;:;;;; tun M;MMnMM;i;iiiM?Mrini;MMM 





425 


t 








426 . 


i 








427 


i 






01ED 3A0060 


426 OUTACK: LDA 


SSTAT 


!6ET STATUS FROM 8273 


01FO 32B54F 


429 


STA 


STATUS 


; STORE CURRENT STATUS 


01F3 £601 


430 


ANI 


01H 


;IS THERE AN INTERRUPT RESULT AVAIL. 


01F5 CA3202 


431 


n 


OUTBYT 


;IF NOT, OUTPUT DATA BYTE 


01F8 3AB54F 


432 


LDA 


STATUS 


;6ET PREVIOUSLY READ STATUS BYTE 


01FB E610 


433 


ANI 


10H 


;I3 THERE AN IMMEDIATE RESULT AVAIL. 


01FD CA0402 


434 


JZ 


CONT 


; IF NOT CONTINUE ON 


0200 3A0160 


435 


LDA 


6001H 


;IF SO, READ RESULT 


0203 C9 


436 


RET 






0204 3A0260 


437 CONT: 


LDA 


TXIR 


*, READ INTERRUFT RESULT BYTE 


0207 FEOD 


433 


CP I 


OCR 


;IS PACKET COMPLETE AND ERRDF. FREE 


020*? C21&02 


43* 


JNZ 


BAD 


;IF NOT, SOTO TO BAD 


LGC OBJ 


LINE 


SOURCE STATEMENT 




020C 2IBA4F 


440 


LU 


H, ADDRES 


JELSE, RESET ACK. BUFFER POINTER 


020F 22BD4F 


441 


SHLD 


TXPNT 




0212 C31C02 


442 




STATLP 


; CHECK AGAIN 





53 






54 


0215 00 


443 


NOP 




; TURN RECEIVER ON AT THIS POINT 


0216 21BA4F 


444 BAD: 


UI 


H, ADORES 




0219 22B04F 


445 


SHLD 


TXPNT 






446 


i 






021C 3A0060 


447 statlp: 


LDA 


SSTAT 


;8ET STATUS BYTE TO CHECK FOR RESULTS 


021F £601 


' 448 


AMI 


01H 


f ARE THERE ANY WORE RESULTS AVAILABLE 


0221 CA2A02 


449 


JZ 


TURNON 


J IF NQ RESULTS, RETURN IRZ> 


0224 3A0260 


450 


LDA 


TXIR 


J READ INTERRUPT RESULT BYTE 


0227 C31C02 


451 


JMP 


STATLP 


{CHECK FOR MORE RESULT BYTES 


022A 217E00 


452 turnqn; 


III 


H,RECON 


ROAD HL WITH RETURN ADDRESS 


0220 E3 


453 


JfTHL 




fPUT ON TOP OF STACK 


022E 3E0E 


454 


HVI 


A r OEH 


;SET INTR. MASK TO RECEIVE 


0230 30 


455 


sir 






0231 C? 


456 


RET 






0232 2A6D4F 


457 outbyt: 


LHLD 


TXPNT 


16ET CURRENT ACL OUTPUT DATA POINTER 


0235 7E 


458 


MGV 




;PUT DATA BYTE INTO A 


0236 320070 


459 


STA 


SDATAQ 


; OUTPUT DATA TO 8273 


0239 23 ' 


460 


INX 


H 




023A 22BD4F 


461 


SHLD 


TXPNT 


J STORE UPDATED ACK. OUPUT POINTER 


023D C9 


462 


RET 








463 


1 








464 


> 








*6g »!!l!!MI!!M!inj>l!H)m!«MJ!M»M}HI!H'!?!H'Umm;!Mm' 



466 i THIS ROUTINE mmT 8-BIT PARALLEL DATA TO THE MUX BOARD VIA 

467 i THE 8255 I/O CHIP. IC4 PORT B IS USED FOR THIS PURPOSE. 



; : 3J 




468 M > M i > W M M 1 M M M T M i M M ! 


I > M ) M M M J M J > M M M > ) 5 > J M ) M ) f M M J 






469 


i 










470 


i 






•ss ; 


023E 3E2F 


471 HPOUT: 


HVI 


A,MSTOP 


; PREPARE TO STOP MUX BQm FROM POLLINS 


0240 D320 


472 


OUT 


P0RT5A 


{PULL MUX STOP LINE HI6H 




0242 20 


473 


RIM 




; SEE IF THIS BOARD IS STILL SELECTED 




0243 07 


474 


RLE 








0244 DA4C02 


475 


JC 


HPL0P1 


5 IF STILL SELECTED, BEGIN OUTPUTTING (JO 




0247 3EFF 


476 


HVI 


A,HUXRUK 


i*£LSE t RELEASE MUX BOARD AND RETURN 




0249 D320 


477 


OUT 


P0RT5A 


; RESET STOP LINE LOW 




024B C9 


478 
479 


RET 

J 






•1" 5 s : 


024C 3E0C 


480 HPLQPl: HVI 


A, 00001 1008 


i PREPARE TO ENABLE OUTPUTS ON 74LS245 


. n 


024E D313 


481 


OUT 


CP0RT4 


.{RESET BIT 6, PORT 4C 




0250 212640 


482 


LXI 


HJOPOUT 


JPUT OUTPUT DATA POINTER INTO H AND L 




0253 7E 


483 HPL0P2: MOV 


A,M 


!GET DATA BYTE 




0254 0311 


484 


fli/T 


PQRT4B 


{OUTPUT TO MUX BOARD 




0256 00 


485 


NOP 




J ALLOW OUTPUT DATA TO STABLIIE 




0257 00 


486 


NOP 








0258 3200DO 


487 


STA 


HUXHR 


jSTROBE DATA INTO MUX BOARD 




025B 23 


488 


IN* 


H 


i INCREMENT OUTPUT POINTER AND CONTINUE 




025C 3A8A4F 


489 


LDA 


CNVRTP 


;6ET ADDRESS OF LAST CONVERTED PACKET 




025F BD 


490 


CMP 


L 


J HAS ALL CONVERTED DATA BEEN TRANSFERRED 




0260 C25302 


491 


JNZ 


HPL0P2 


:IF NOT, CONTINUE TRANSFER PROCESS 




0263 3A8B4F 


492 


LDA 


CNVRTH 


J GET MSB OF ADDRESS 




0266 EC 


493 


CMP 


H 


iDO THEY HATCH 




0267 C25302 


494 
495 


JNZ 
• 


HPL0P2 


fIF NOT, CONTINUE TRANSFER 




026A 3E0D 


496 OUTDON: HVI 


A.OOOOUOiB 


{DISABLE OUTPUT ON 74L5245 




026C D313 


497 




CP0RT4 


{SET BIT 6, PORT 4C 




026E 3EFF 


498 


HVI 


A,HUXRUN 


{PREPARE TO RELEASE MUX BOARD 



4,755,872 

55 56 





^ "7 


fit IT 
Uul 


rUKI JH 


jjiUr Li fit bUH 






Iff | T 






0274 329E4F 


501 


STA 


CNVBUF 


i RESET BUFFER FULL FLAG 


A777 T?flf4P 




STA 


TJEFLS 


;RESET UFLG, HO DATA READY FOR TRANSFER 


027A 212640 


503 


in 


HJ0P0UT 


; RESET CONVERTER POINTER TO T0P-0F-BUFFER 


027D 228A4F 


504 


SHLD 


CNVRTP 




0230 C9 


•505- 


RET 








506 


J 








507 


t 








508 


> > 1 M ! 1)» J M 1 ! 1 1 > 1 1 > I ■ J M » ! J 1 1» M 1 M M > ■ 1 > » M 1 H J J J > H » M M J ) ! » H M 



509 ; THIS IS THE ROUTINE TO OUTPUT THE INPUT DATA TO THE CRT CONSOLE* 

510 i DATA TO BE OUTPUT IS PLACED IN THE CRTBUF PRIOR TO THE CALLING 

511 J OF THIS ROUTINE. 



512 ! JJ if \ 1 1 » ! J i J ! i » ! i 5 i 5 » » i ' 5 * ? ! * i ? i i ! i • \ i ; » ? ii i W m • i m m » m ! * > ' u i J i 

513 i 
5! 4 ; 





0281 3AB64F 


515 DUTCRT: LDA 


CRTBUF 


> SET DATA BYTE TO BE OUTPUT 




0284 320090 


516 


STA 


ADATA 


iOUTPUT DATA TO CRT VIA J5 OR J3. (IC1) 




0237 FEOD 


517 


CPI 


ODH 


I WAS OUTPUT BYTE A CR 




0239 CA9002 


518 


JZ 


PUTLF 


J IF SO, PREFARE TO OUTPUT LF 




0Z8C 3EIC 


519 


HVI 


A, iCH 


;SET INTERRUP" HASr: TO HpIT FOR INPUT IMTR. 




028E 30 


520 


SIK 








02SF C? 


521 


RET 








• 0250 3EJC 


522 PUTLF: 


»vi • 


A, ICH 


\ ENABLE BOTH 6.5 QNLf 




0292 30 


523 


SIM 








6293 3E0A 


524 


HVI 


A,OAH 


iPUT LF IN CRT BUFFER 


fy 


0295 32B64F 


525 


STA 


CRTBUF 




Sj 


0298 C9 


526 


RET 







Q 527 i 

?! ; 528 J } j m > Si ! > * ! i * 5 i I i » 51 !i i 1 ! i S < ! i i i J > » i ! n n m i 5 J m n t > ! m J i ) ! > m • » i ' 

"J . 529 ; BELOW ARE THE ROUTINES TO SET-UF AND INITIALIZE THE 8250'S 

J 530 ; AND THE 8273. 

531 ! } i ?! !} ! i ! \ m ! » it J J it t n « ! i * i ; I u ? i J i i « J mS" i i W ? m' m i « J ? m * Jl J • J 5 J S 



533 



0299 3E60 


534 182501; HVI - 


A,80H 


; SET-UP TQ LOAD BAUD DIVISOR 


029B 320390 


535 


STA 


ICR 


; WRITE TO LCR, SET DLAB-1 


029E 3E34 


536 


HVI 


A,34H 


iLSB OF DIVISOR, BHH2 CRfSTAL (24001 


02A0 320090 


537 


STA 


BAUDLS 


;4FH FOR 6HH7. CRYSTAL 


02A3 3E00 


538 


HVI 


A,O0H 


;HSB OF DIVISOR 


02A5 320190 


539 


STA 


BAU0H5 




02A8 3E07 


540 


HVI 


A.07 


»8-BIT5, NO PARITY, 2 STOP BITS 


02AA 320390 


541 


STA 


LCR 


; SET-UP OPERATING CONDITIONS 


02AD 3E00 


542 


HVI 


A,OOH 




02AF 320590 


. 543 


STA 


ASTAT 


J CLEAR LINE STATUS RESISTER 


02B2 3E02 


544 


HVI 


M2H 


J ENABLE TX WFf£il EMPTY INTERRUPT 


02B4 320190 


545 


STA 


OISINft 


i INTERRUPT ENABLE REGISTER 


02B7 3E0F 


546 


m 


A,OFK 


i ACTIVATE HODEH CONTROL LINES 


02B9 320490 


547 


STA 


LCft+i 




02BC C9 


548 


RET 








54* ; 










550 ! 








02BD 212103 


551 18273: 


LU 


H,OPHODES 




02CO CDFE02 


552 


CALL- 


CHDQUT 




02C3 212403 


553 


LU 


H,Sf10DES 




02C6 CDFE02 


554 


CALL 


CHDQUT 





02C9 


212703 






02CF 


212A03 






0205 


i* *r vv 




lurtVi 


U2DB 




02DC 


3E80 


02DE 


320380 


02EJ 


3E68 


02E3 


320080 


02E6 


3E00 


02E8 


320 J 80 


02EB 


3E07 


02ED 


3203S0 


02F0 


3E00 


02F2 


320180 


02F5 


320530 


02F8 


3E0F 


0IFA 


3204S0 


02FD 


C9 


02FE 


0E30 


0300 


46 


0301 


23 


0302 


3A0060 


0305 


07 


0306 


DA0203 


0309 


7E 


030A 


320060 


0300 


78 


030E 


A7 


030F 


CB 


0310 


23 


0311 


05 


0312 


3A0060 


0315 


E620 


0317 


C21203 


031A 


7E 


0316 


320160 


031E 


C30D03 


032! 


CI 


0322 


91 


0323 


03 


0324 


01 1 


0325 


AO 



0326 00 

0327 01 

0328 97 
032? 01 
032A 01 
032B A4 



57 



4,755,872 



58 



ccc 
J J J 


i IT 

LA J 


n j u i ha j 


JJO 


LnLL 


rxnmiT 


5^7 


1 II 


U BITS 


JJO 


LnLL 


THnPItT 
unuLU i 


J J7 


LA I 


h pry 

n, I\LV 


JOV 


Till 1 


rnnniiT 

LnUJUl 


561 


RET 




5o2 i 






563 ; 






564 182502: 


HVI 


A,80K 


565 


STA 


8003H 


566 


HVI 


A,68H 


567 


STA 


8UO0H 


568 


HVI 


A f 00H 


569 


STA 


8001 H 


570 


HVI 


A,07 


571 


STA 


B003H 


572 


HVI 


A,00N 


573 


STA 


B001H 


574 


STA 


8005K 


575 


HVI 


A f 0FH 


576 


STA 


8004H 


577 


RET * 




578 i 






579 CHDQUT: 


HVI 


C.30H 


580 


H0V 


fi,fl 


581 


INX 


H 


5B2 CttDl: 


LDA 


SSTAT 


583 


RLE 




584 


JC 


CHB1 


585 


MOV 


A,H 


586 


STA 


SCHBRG 


537 CHD2: 


H0V 


A,B 


538 


ANA 


A 


589 


RZ 




590 


J NX 


H 


591 


OCR 


B 


592 CMD3: 


LDA 


SSTAT 


593 


AN I 


20H 


594 


JKZ 


CHD3 


595 


H0V 


A,H 


596 


STA 


SPFMR6 


597 


JHF 


CKD2 


598 ; 






599 ; 






600 0PH0DES; 




DB 



; SET-UP TO LOAD BAUD DIVISOR 
iKRITE TO LCR r SET DLA8M 
ILSB OF DIVISOR, BHHZ CRYSTAL 
;4FH FOR 6HHZ CRYSTAL 
;MSB OF DIVISOR 

JB-BITS, NO PARITY, 2 STOP BITS 
; SET-UP OPERATING CONDITIONS 

; CLEAR LINE STATUS REBISTER 
; DISABLE INTERRUPTS 



Ol,91H,0OGOO0ilB 



; NON-BUFFERED MODE 



601 SmES: DB Ul,0AOH,O00O00003 

602 DTAXS: DB 01,97H, 0000000 IB 

603 BITS; DB Ot,0A4H,00O0O000fi 







4,755,872 




5V 




60 


V$il UVJ 












DB 00,0C5H 














CO J hi". 


06 O2,0C0H,t5MOK J RECEIVE 19 BttES 


0330 CO 








UCsjI ]J 








0332 00 










60b i 




JPLUS ADDRESS AND ID 




607 i 








603 t 






0333 3E02 


j Aft tvur*i utit 

6u9 1 xm i : nvi 


A.02H 


;TW0 PARAMETERS IN COMMAND 


03^5 j2h/4F 


610 STh 


JEMIT 


;ST0RE IN RAM 


0333 3EC3 


611 MVI 


A.0CBH 


; 6ENERAL TRANSMIT COMMAND 


033A 32A64F 


612 STfl 


INITH 




033D 3E03 


Lit M'fT 

6k- Hvi 


A.03H 


JLSB OF PACKET LENGTH 


033F 32A?4F 


bH alB 


XMIT+2 




0342 3E00 


6 if nvi 


A ( 00H 


;MS5 OF PACKET LENGTH 


0344 32A«4F 


616 5Tr 


XMIT-3 




0347 C? 


617 RET 








613 ; 








619 ; 








620 i;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;:;;;;;;;;^ 




621 J THIS ROUTINE INITIALIZES BOTH 


8255 CHIPS. 




622 M;;;;;;M;M;;M;;;;;;;M;iM;;;n;:;;M;;;M;;;;MMM; ;;;;;; 




623 ; 








624 ; 






0348 3E90 


625 13255: HVI 


A.10010000B 


JCONTROL WORD, MODE 0. A=INPUT 




62b 




iB AND C=QUTPUT 


034A D313 


627 OUT 


CPCRT4 




034C 3E82 


626 HV1 


A, 100000 1 OB 


CONTROL WAD. MODE 0, A=0UPUT 




629 




;B AND C INPUT 


034E D323 


630 OUT 


CP0RT5 




0350 3E1F 


631 MVI 


A,NRE5ET 


> RESET MUX BOARD 


0352 D320 


632 OUT 


PORT 5 A 


iZERO OUTPUT PORT 5A, THIS ALSO RESETS 


0354 3EFF 


633 KVI 


AyOFFH 


{DISABLE OUTPUTS AND SET DIRECTION OF 




634 




5IC13, 74LS245. 


0356 D312 


635 OUT 


P0RT4C 




035B 3EFF 


636 nvi 


AfNUXRUN 


J RELEASE MUX FROM ACTIVE RESET 


035A D320 


637 OUT 


PQRT5A 




035C C9 


638 RET 








639 ; 








640 ; 








641 i!))]!li'!t! 


!M!JMI!«!l!>!JHI!!!n!M!ll!IM>!l!m!l!MI)niM!J 




642 i THIS ROUTINE ADDS TO THE H AND L REGISTERS THE VALUE IK A. 




643 i THE NEW OFFSET VALUE IS RETURNED IN H ANO L. 




Cl4 JJJJMMIMJ 


} M M 1 J ) i) 1 1 M i ) J IMIM1 1 »» 1 Ml) >M MM I ■ M J MMMM M » 




645 ; 








646 ; 








o47 OFFSET: ADO 


L 


; ADD THE VALUE IN RES. A TO REfi. L 


035E 6F 


646 H0V 


L»A 


1 REPLACE REB. L WITH NEH VALUE 


035F 3E00 


649 NVI 


A,00H 




0361 ac 


650 ADO. 


H 


;ADD CARRV (IF ANY) TO RE6. H 


0362 67 


651 NOV 


H,A 


» REPLACE H WITH NEW VALUE 


0363 C9 


652 RET 








653 \ 








654 ; 







61 



4,755,872 



62 



655 
656 
657 
658 



H M I M ! H Ml M M M m M U • m M M I M M H H « • F H M I I H M m M M H 

i THIS ROUTINE CONVERTS A 3-DI6IT NUMBER (ASCII) INTO A 10-BIT 
; BINARY NUMBER. 

;;;;;;;;;;; ;;nM;;;;;;;w;iM;;M;M;MM;MM;;nMiM;Mw;;;; 



;6£T SEVENTH DIGIT 
JCONVERT 





659 


i 






660 


i 




0364 7E 


661 CNVRT3: MOV 


A,M 


0365 0630 


662 


SUI 


30H 


0367 6F 


663 


MOV 


L,A 


0v6B 2600 


664 


MVI 


H,OOH 


OaoA 22964F 


665 


SHLJj 


BVTE34 




666 


i 




036D 2A924F 


667 


LKLD 


HPSAVE 


0370 2B 


668 


DU 


H 


0371 7E 


669 


MOV 


A,H 


0372 D630 


670 


SUI 


30H 


0374 21000C 


671 


LXI 


H.LT10 


0377 85 


672 


AGO 


L 


037B 6F 


673 


MOV 


L f A 


0379 5E 


674 


MOV 


E.M 


037A 1600 


675 


MVI ' 


MOH 


037C 2A964F 


676 


LKLD 


BYTE34 


037F CDD504 


677 


CALL 


MORDAD 


03B2 22964F 


678 


SHLD 


BYTE34 




679 


! 




0335 2A924F 


680 


LHLD 


HPSAVE 


03S3 2B . 


681 


OCX 


H 


03B9 2B 


682 


OCX 


H 


039A 7E 


683 


MOV 


A,H 


03BB 2B 


684 


OCX 


H 


038C 22924F 


OtJJ 


QUI A 


HPSAVE 


03BF D630 


686 


SOI 


30H 


0391 87 


687 


- ADD 


A 


0392 21000B 


6B8 


LXI 


H LT10O 


0395 B5 


689 


ADD 


L 


0396 6F 


690 


MOV 


L.A 


0397 5E 


691 


MOV 


E,N 


0398 23 


692 


INX 


H 


0399 56 


693 


MOV 


D,M 


039A 2A964F 


694 


LHLD 


BYTE34 


039D CDD504 


695 


CALL 


HORDAD 


03AO 229t>4F 


696 


SHLD 


BVTE34 




697 


i 






698 


5 






699 j 


UMIMIMmiJUJIMMJ 1 



> BET SIXTH DIBIT 



;6ET FIFTH DIBIT 



700 ; THIS ROUTINE CONVERTS A 4-DI6IT NUMBER (ASCII) INTO A 14-BIT 

701 J BINARY VALUE. 

702 M;;M;;;M;;M;;M;;Mw;;M;.;MKMt;;;;;;;n;M;;M;;;;;;;;M'M 





703 


i 








704 


! 






03A3 2A924F 


705 CNVRT4: LHIJL 


HPSAVE 


; GET CURRENT CONVERT DATA POINTER 


03A6 7E 


706 


MOV 


A,M 


iSET FOURTH DIBIT, LSB 


03A7 D630 


707 


SUI 


30H 


J CONVERT ASCII TO HEX 


03A9 6F 


708 


MOV 


L,A 


;PUT IN RES. L 


03AA 2600 


709 


MVI 


H,00H 


;Z£RO THE H REG. 


03AC 22944F 


710 


SHLD 


BYTE12 


;SAVE IK BYTEE 1 AND 2 LOCATION 



4,755,872 









63 




64 






711 


! 








03AF 2A924F 


712 


LHLJj 


HFSAVE 


JSET CONVERTER PCINTEF 




0362 26 


713 


DCX 


H 


;POINT AT THIRD DIBIT 




0363 7t 


714 


MDV 


A,M 


}6ET 3ISIT 




03B4 0630 


715 


SUI 


30H 


; CONVERT TO HEX 




03B6 2I000C 


716 


LXI 


HjLTiO 


fPUT LOOK-UP TABLE BASE ADDRESS IN HL 




03B9 85 


* 717 


ADD 


L 


; INCREMENT BASE TO APPROPRIATE MULTIPLIER 




03BA 6F 


71B 


NOV 


L,A 






036B 5E 


719 


MGV 


E,M 


; GET THE MULTIPLIER 




03BC 1600 


720 


m 


O.OCH 






03BE 2A944F 


721 


LHLD 


BYTE12 


JSET CURRENT VALUE OF BYTEES I AND 2 




03C1 C0D504 


722 


CALL 


NORDAO 


J ADD THE CURRENT VALUE TO THE PRODUCT 




03C4 22944F 


723 
724 


SKLD 
i 


BYTE 12 


J STORE THE NEK VALUE FOR BYTEES 1 AND 2 




03C7 2A924F 


725 


LHLD 


HP SAVE 






Cr3CA 2B 


72a 


DC A 


H 






03C5 2B 


727 


OCX 


H 






03CC 7E 


728 


MOV 


A.H 


f SET SECOND DIEiT 




63CD D63C- 


729 


SUI 


30H 


J CONVERT 




03CF 87 


730 


ADD ' 


A 






03D0 21000B 


731 


LXI 


H,LT:00 


|6ET BASE ADDRESS 




0303 85 


732 


ADD 


L 


i OFFSET THE ADDRESS 




0304 fcF 


733 


HOV 


L F A 






03D5 5E 


734 


MOV 




; SET MULTIPLIER 




03D6 23 


735 


[NX 


H 




ssa. 


03D7 5b 


736 


MOV 


D.M 






03DS 2A944F 


737 


LHLD 


BYTE 12 


;6ET BYTEES 112 


fij 


03D6 C05504' 


738 


CALL 


WORDAD 


J ADD THE PRODUCT TO THE CURRENT VALUE 


"•3 


03DE 22944F 


739 


SHLD 


BYTE 12 


i STORE NEK VALUE 


n 




740 


! 






03E1 2A924F 


741 


LHLD 


HPSAVE 




; £ 


03E4 2B 


742 


DCX 


H 






03E5 2B 


743 


DCX 


H 






03E6 26 


744 


DCX 


H 






03E7 7E 


745 


MOV 


A,M 


J GET FIRST DIGIT 




03EB 2B 


746 


DCX 


H 




i - : 


03E9 229I4F 


747 


SHLD 


HPSAVE 






03EC Da 30 


74S 


SUI 


30H 


i CONVERT 




03EE B7 


749 


ADD 


A 




Si n 


03EF 22000ft 


750 


LXI 


H.LT1000 


;6ET BASE ADDRESS 




03F2 85 


751 


ADD 


L 


i OFFSET BASE 




03F3 6F 


752 


MOV 


M 






03F4 5E 


753 


MOV 


E,M 


;6ET MULTIPLIER 




03F5 23 


754 


I NX 


H 






03F6 56 


755 


MOV 


D.M 






03F7 2A*44F 


756 


LHLD 


BYTE 12 


> GET CURRENT VALUE 




l)3FA CBD5y4 


757 


C«LL 


MORDAD 


J ADD THE VALUES 




03FB 3EC0 


758 


MVI 


A,0COH 


i INSURE THE FIRST T«0 BITS GF MSB ARE SET 




03FF 64 


759 


ORfi 


H 






0400 67 


760 




H,A 






0401 22944F 


761 
762 
763 


SHLD 
1 

i 


BYTE 12 


i STORE FINAL VALUE OF BYTEES 1 AND 2 






764 it i 5 i J J J i ? J ! 5 m ? 1 • i ! ! ! i i i 5 j i > ! ! ! ! i i i J It » 1 i in n n m m m > ? < > m i W « • m m 



765 ; THIS ROUTINE CONVERTS A THREE DIGIT AREA CODE INTO A 2-BIT 

766 ; BINARY CODE. THIS ROUTINE ALSO COMBINES THIS VALUE KITH THE 



4,755,872 



65 



66 



Q 

ru 
si 

a 

4= 

¥* 

a 

a 

in 



767 5 EXISTING VALUE OF BYTEES I AND 2. 

766 ;;;;»;;;;;;;»;;i5;i;fs?;;;;;;s;;ir»;r»;555;;;{;;;;f5 5;;;;M5 jjf;;;;;?;! 





769 










77fl 










lit Lnifri t n« 


LHL9 


HPSAVE 




iWt7 7F 


77/ 


MOV 


A,H 


; GET THIRD AREA CODE DIGIT 


Aj/.fl p 7,*. 

04U8 Do'j 


777 


cur 




:C0MVFRT TO HEX 


040A 5F 


7T i 
/M 


nuv 


t,H 


!PiiT VALUE INTO RES. E 




775 


5 






04<>B 2A924F 


776 


i Hi i\ 


UDCM1C 

Hrbfivt 




040E 26 


777 

lit 


nr*/ 


U 

n 




040F 7c 


77Q 


nuv 


A H 

Hj n 






77fl 

111 


CUT 




; CONVERT 


0412 07 


7 0»1 


CI T 






0413 07 


781 


ML 






0414 07 




CI " 






0415 07 


707 

785 


nut 






041c B3 


7B4 


ORA 


r 
fc 


TnnqiMF THIS va: I IP UITH E 


0417 5F 


• 785 


unit " 


r a 
t»A 


•PFPliTF RPR F yiTH NEK VALUE 




7B6 








0418 2A924F 


787 


i iji n 

LHlD 


nr artvt 




04IB 2B 


7BB 


OCX 


H 




041C 2B 


789 


OCX 


■I 
H 




0410 7E 


790 


MOV 




•GFT FTRQT ARFfi TflDF ft! RT T 


041E 2b 


/7l 




U 
R 




04 IF 22924F. 


792 


CUt R 

bHLU 


Li OC AUC 

Hrbfivt 




0422 0630 


793 


SUI 




iLunvtrt 1 


0424 67 


794 


MOV 


H, A 


■ our Turn DCC u 
jrUt \H\\j Ktb. n 


0425 3EF0 


795 


MV I 


A ADCf 

AjARth 


► £>jit Men pace fiF AREA rnnF inflk-tIF TABLE IN 


0427 B4 


796 


OR A 


u 
H 


•nccccT DFG U 


0428 67 


797 


MOV 


U A 

H,fl 


*uli uny havf aimsf^ of ?-8lT AREA CODE 


0429 6B 


798 


H0V 




■ DIIT ICQ niDDFUTl V TM CFfi F TMTfi 1 
jrUI Lot? LUKncnlLT Jn nCO. C f iniu L 


042A 7E 


799 


MOV 


A,M 


;6ET 2-BIT AREA CODE 




800 


! 






042B 2A944F 


801 


LHLD 


BYTE12 


;6ET CURRENT VALUE OF BYTEES 1 AND 2 


042E A4 


B02 


ANA 


H 


J COMBINE AREA CODE AND 14-BIT BINARY NUMBER 


042F 67 


803 


MOV 


H, ft 


iFUT NEW VALUE INTO REGISTER H 


0430 22944F 


804 


SHLD 


BYTE 12 


i STORE FINAL VALUE 




805 


\ 








806 


i 







807 iliJJijjiiiJijiiiMiiiiliiiiillllMiiiMiiiiMiiii'l'Hi'Mi'' 5 ! 1 "! 

808 ; THIS ROUTINE TAKES FOUR ACSII DIGITS, CONVERTS THEM INTO BINAFv 

809 ; AND COMBINES THEM. 

810 ;;;;;;;; ;;rM;;m:;;i)mW;;;H;mH 



5 GET FIRST DATA DIGIT 
i CONVERT 
;PUT INTO B 





811 








612 


i 




0433 2A924F 


B13 CNVRTD: 


LHLD 


HPSAVE 


0436 7E 


914 


MOV 


A,M 


0437 D630 


B15 


suu. 


30H 


0439 47 


B16 


MOV 


8,A 




817 


! 




043A 23 


818 


DCX 


H 


043B 7E 


819 


KQV 


A,M 


043C D630 


B20 


SUI 


30H 


043E 07 


821 


RLC 




043F 07 


822 


RLC 





;6£T SECOND DATA DIGIT 
;PUT 2ND BCD DIGIT INTO MSN 



4,755,872 



67 



68 



0440 07 

0441 07 

0442 BO 

0443 6F 

0444 2600 
044fc 229A4F 

C449 2A924F 
044C 2B 
044D 2B 
044E 7E 
044F 0630 
0*5! 47 

0452 IB 

0453 7E 

0454 D630 

0456 07 

0457 07 
0453 07 
0459 07 
045A BO 
045E 6F 
045C 2600 
045E 22984F 



0»J 

814 
825 

827 

828 

B29 

830^ 

831 

332 

833 

634 

835 

836 

837 

633 

835 

840 

841 

B42 

843 

844 

845 

846 

847 

848 

849 

850 

851 

852 

853 

854 

855 



RLC 
RlC 
OR A 
HOV 



MOH 



SHlD BYTE'S 
» 

LHLD HPSAV'E 
OCX H 
OCX 
HOV 
SUI 
HOV 

DC JC 
HOV 
SUI 
RLC " 
RLC 
RLC 
RLC 
ORA 
HOV 
HV! 
SHLD 

i 

; 



H 

A, H 

30H 

B, A 

H 

A.K 

30H 



5CDHBINE REGISTERS h AND B 



iSAVE kORD 13, S>TES 7 AND 8 



;GET THIRD DATA DIBIT 



;GET FOURTH DATA DIGIT 



Lf ft 
H.OOH 

BYTE56 



; STORE BYTES 5 AND 6, WORD 12 



; THIS ROUTINE TRANSFERS THE CONVERTED DATA PACKET TO THE OUTPUT 
i BUFFER. 

J I J < 5 1 5 1 • • i > i ? ) * ' • • i ' • J ' ' ? ' ' * ' ' ' ^ 



;6£T OUTPUT BUFFER POINTER 
iPUT INTO RECITERS DiE 



0461 2ABA4F 


856 


LHLD 


CHVRTP 


0464 EE 


857 


XCHG 






858 


i 




046: 2A944F 


859 


LHLD 


BYTE12 


C4c6 7D 


860 




fl.L 


0469 11 


B*i 


STAX 


D 


046A 13 


B62 


IKX 


D 


0466 7C 


863 


MOV 


A,H 


O'fcC 12 


864 


STAX 


D 


04oD 13 


865 


I NX 


D 




866 


i 




046E 2A964F 


867 


LKLS 


BYTE34 


0471 7D 


8t>3 


HQV 


' A,L 


0472 12 


869 


STAX 


D 


0473 13 


870 


I1ML. 


D 


0474 7C 


871 


HOV 


A,H 


0475 12 


872 


STAX 


D 


0476 13 


873 


INX 


D 




874 


5 




0477 2A984F 


875 


LHLD 


BYTESo 


047A 7D 


B76 


HGV 


A.L 


WB 12 


877 


STAX 


D 


04 7C 13 


873 


INX 


D 



;6ET FIRST TKO BHE3 



;&ET SECOND UQRD 



;GET THIRD WORD 



69 



4,755,872 



70 



047D 7C 


87-7 




MOV 


A.H 




047E 12 


880 




STAX 


0 




047F 13 


881 
B82 




INX 

j 


D 




0480 2A?hJF 


883 




LHL9 


BYTE78 


|5ET FOURTH mi- 


,0483 7D 


884 




MOV 


A,L 




0484 12 


885 




STAx 


D 




048? n 


m 




INX 


& 




0*8£ 7C 


887 




MOV 


A,H 




0457 12 


888 




5TAX 


D 




0483 13 


889 
890 




INX 


D 




0439 EB 


891 




XCHfi 






048A CDF600 


892 




CALL 


OVERFL 


;SEE IF BUFFER POINTER 15 STILL IN RANSE 


0480 22GA4F 


393 
. 894 




SHLD 
! 


CNVRTP 


iSAVE NEK OUTPUT BUFFER POINTER 


0490 21AD4F 


895 




LXI * 


H y PftCKET 


;PUT THE ADDRESS OF PACKET INTO HL 


0493 35 


696 




OCR 


n 


5 DECREMENT THE CUmHT PACKET COUNT 


0494 218C4F 


897 




in 


HJjiFLS 


;PUT ADDRESS OF T1FL6 IN HL 


0497 36FF 


893 




HVI 


M.OFFH 


; SET DATA AVAILABLE FOR TRANSFER FLAG 


0499 3E0G 


899 




nn 


A.OOH 




049B 32SD4F 


900 




ST A 


DATAVA 


; RESET DATA AVAILABLE FLA6 


049E C9 


901 
902 
903 




RET 

i 

i 








904 
905 




! 








MIIIIIUMM! 


'!HmH)nni)l!l)MM"!IIIMIMM!l)ini|"i!IM!!))l 




906 


i THIS ROUTINE MULTIPLIES A 16-BIT VALUE BY A B-BIT VALUE, 




907 


; THE NUMBER TO BE MULTIPLIED SHOULD BE STORED IN MEMORY LOC. VALUE. 




908 


i REGISTERS HfcL SHOULD ALSO CONTAIN THE VALUE TO BE MULTIPLIED. 




909 


; REGISTER A SHflt/LO CONTAIN THE MULTIPLIER. 




910 
911 


i THE RESULT (PRODUCT) MILL BE RETURNED IN THE H AND L REGISTERS. 




IIMHIHIJIUJIIMIMMMMMI! 


in>iM))MiiMi!)i)nin!nii))!iii) 




912 




t 








913 




\ 






049F 07 


914 KULTI; 


RLC 




;SEE IF ODD OR EVEN MULTIPLIER 


04AO DAB604 


915 
916 




JC 
t 


ODD 


JIF CARRY, MULTIPLIER IS ODD 


04A3 OF 


917 EVEN: 


RRC 




! READJUST MULTIPLIER 


04A4 57 


918 




MOV 


D,A 


iPUT IT IN D 


04A5 7D 


919 




MQV 




fPUr VALUE TO BE MULTIPLIED INTO A 


04A6 15 


920 ELft: 


DCR 


D 


DECREMENT MULTIPLY COUNTER 


04A7 CAD404 


921 




JZ 


DONE 




G4AA 17 


922 




RfiL 






04AB D2A604 


923 




JNC 


ELP1 




04AE 6F 


924 




MOV 


L,A 




04AF 7C 


925 




MOV 


A,H 




0480 17 


926 




RAlT 






04Bi 67 


927 




MOV 


H,A 




04S2 7D 


928 




MOV 


A,L 




0483 C3A604 


929 
930 




JHP 
i 


ELP1 




04B6 3F 


931 odd: 


CMC 




; CLEAR CARRY ' 


0467 IF 


932 




RAR 




JADJUST MULTIPLIER 


04&8 57 


933 




MOV 


D,A 




04B9 70 


934 




MOV 


A,L 





4,755,872 

71 72 



V1DH XJ 


7wJ ULri* 


uun 


n 

u 






TT 

tU 




A4SF 17 


QT7 
7,5/ 


Dill 
KhL 










nt pi 
ULri 


ViLa or 


7oT 


nuv 


L,h 




3 if* 


nu» 


h, n 


04C4 17 


94! 


Pit 

r.nL 




V*tLJ 0/ 




nuv 




us to /u 


7nj 


nuv 






Oil 


tMC- 


liLr I 




7TJ 


i 




VlLH tc 


lit NbHrll/ih 


JLLftU 




/lira ''jcfjc 


74* 


i ut r> 
LnLL' 


VHLU- 


U4lt /U 


Y4c 


if no 


A 1 




OAS 


HDD 


r 
t 


04 DO 6F 


OCA 


vnu - 
nuV 


i A 

L,ft 


0401 7C 


951 


HOv 


M 


04D2 8A 


952 


ADC 


0 


VI U J 0/ 


953 


HOV 


tij ri 




954 


i 




04D4 C? 


955 DONE: 


RET 






95a 


J 
i 






7 JO l|M|!ll!!)t|f! 





959 ; THIS ROUTINE ADDS TWO 16-BIT WORDS- 

960 ; ONE WORD SHOULD BE PLACED IN THE 04E REG. AMD THE OTHER IN THE 

961 i HtL REG. 

962 i THE RESULT (SUM) IS RETURNED IN THE H&L REGISTERS. 

963 MMMfMMlMMMilHMMMIHMIMM 



964 

965 i 

0405 7B 966 MQRDAD: MOV A,E 

0406 85 967 ADD L 
04D7 6F 96B HOv L,A 
G4SS 7 A 969 MOV A,9 
04D? BC 970 ADC H 
04DA 6; 971 HOV H,A 
040B C9 972 RET 

973 ; 

974 j 
975 



976 ENS 



PUBLIC SYMBOLS 



EXTERNAL SYMBOLS 



USER SYMBOLS 
AttFLG A 4FAa 
BAift A mI 33 
BVTE34 A 4F5c 
Oil?.. A iFAC 

data;; a 

EVEN A 

h?ult ft o::e 



ftDATA A 9000 
BfiliOLS A 9000 
SVTE56 A 4P93 
CMVBt'F A *F9E 
C0N7 A 01v4 
I/hTCRC A 
SEiBiT A Mi 
HPSA7E h 4F=2 



ADDREa A 4FBA 
BAUDMS A 90ot 
BTTE78 A 4F9A 
CNVRT3 A 0364 
CflNTR A 0121 
0I5IKF A 9001 
6ETJD A 4FB7 
16250S A 029? 



AREA A O0FO 
SESU A 0040 
CMD1 ft 030: 
CHVRT4 A 03«3 
CPORTi * uo:3 
DONE A U4M 
SQOflr. A 013F 
IB2502 A U2DC 



ASTAT A 9005 
BITS A 032A 
CMD2 A 030D 
CNVFTA A 040* 

CP0RT5 a co:: 

OR A 0320 
HPCNVT A 4F90 
IB2^5 A 0348 



BAD A 0216 
BUFFER A 4000 
Cflt: A C3I2 
CNVfiTO ; 0433 
CRT80F A 4F3 0 
DTA15 A 0317 
HPLOPI A 024C 
1 6173 A 02ED 



BADCRC A 0173 

&UE1Z A 4r=4 

CMOQIT A Cn 

mm a 4F5: 

C'JftfEN A -rj: 

ELFl h o4h4 

HPLOPI A 0253 

JD A *FBB 



MVi * -)I80 
LT1000 A OACO 
-1U1RUN A OOFr 
OlPI A 
PACKET A 4FA3 
FiiTLF A 0290 
S5LC? A 01B7 
SDATmI a booo 

STATUS A 4FE5 
•XFLG A 4FSC 
jiuRDAt A 0^05 



73 

INCGME A 4FA4 
HLOOF A 00A? 
MuXtf. h DOvv 

apMQDt a o::i 

POINT! h -SFmI 

RA.1 A 4000 

BSTAT A 0146 

SDATAO A 7000 

TU A O04T 

Tit IF. A 4002 

iJJK A 4FA7 



INPGAT A 0107 

hloof: a ooad 

NEWCON A OtCA 
OUTACfc A 01ED 
POINTO A 4FA0 
O A 032F 
R3TATL A 0159 
SHCDE3 A 0324 
TOPCUT A 401c 

TaoQ? a oge: 



4,755,872 

UfilT A 0333 
ftlDQ?3 A 0090 
HEMFAC A 01 £3 
OUTBVT A 023: 
PGRT4A A 0010 
REALDT A 0194 
fi;IR A 6003 
SPRMRc A iOOl 
TURNON A 012£ 
NPMT A 4FBC 



LCR A 9003 
HRE3ET A 001F 
NOUAOD A 04CA 
OUTCRT A 0231 
PQRT4B A 0011 
RECON A 007E 
SAKEPC A 01A9 
S5TA7 A 6000 
Til A OOES 
HSTAT A 4FA5 



74 

LH0 A OCOO 
J1STQP A 002F 
ODD 4 046a 
GUTDOK A u: 0 h 
F0RT4C A M2 
RESET A EOOO 
SAHPAC A 4F6£ 
START A 005: 
TiBUE A *FBC 
ttSTRT A OOBr 



LTKm A OBOO 
flULTI A 04" 
OFFSET A 0351? 
OVEFfL A OOF a 
PGRT5A A 0020 
RESUJ A 
SCSDRS A 60Cu 

static a o::c 

TKCQNT A >XiZ 
VAlUE A iF'C 



;55E«E-> COMPLETE, NO ERRORS 



What is claimed is: calling subscriber via his telephone unit to indicate a 

1. A method for implementing telephone-based pur- pay per view request, comprising the steps of: 

chase requests by a subscriber, said subscriber having a 2 o electronically receiving a plurality of calling line data 
telephone unit served by a telephone company central messages from respective calling subscribers at 

office, said telephone company central office using a plural telephone company offices; 

computer which t in response to a telephone call from electronically transmitting at least the origination 
the subscriber, provides a calling line data message telephone number portion and the destination tele- 

which includes an origination telephone number for the 2 $ phone number data portion of each of the calling 
calling subscriber and destination telephone number line data messages to a headend station; 

data entered by the calling subscriber via his telephone electronically receiving said origination telephone 
unit to indicate said purchase request, comprising the number portion and said destination telephone 

steps of: number data portion of each of said calling line 

electronically receiving a calling line data message 30 data messages at said headend station and applying 
from the telephone company central office; said telephone number portions directly to a system 

applying first information representing the origina- controller; 
tion telephone number of the subscriber directly to locating, using said system controller, stored data 
a system controller at an operator station, said indicating whether said calling subscribers are eli- 

system controller having access to authorization 3S gible to view the requested pay per view events, at 
information editable by a billing system concerning least a portion of said stored data having been re- 

the eligibility of the subscriber for said purchase sponsive to input from a billing system, said locat- 

request; ing step occurring at said headend station and em- 

determining from said first information and said au- ploying said telephone number portions; and 

thorization information whether the subscriber ^ addressing and updating data stored in the calling 
making the request is eligible to make the purchase; subscriber' access terminal units if said stored data 

and indicates that said calling subscribers are eligible to 

if said determining step indicates that the subscriber is yfcvy the requested pay per view events, 

eligible for said purchase, then executing the re- 6 The method of claim 5 wherein the step of elec- 
quest and indicating the transaction to a billing 45 tronicaUy receiving a plurality of calling line data mes- 
system. sages at each of plural telephone company central of- 

2. The method of claim 1 wherein said receiving step fices m rea l time and the method further includes 
is done in real time at said telephone company central buffering said portions of the calling line data messages 
office and the method further includes communicating at ^ of ^ telcphone compan y central offices, 
only a portion of said received calling line data message 50 ? The method of claim 6 providing corn- 
to said operator station. . . nronication units located at respective telephone central 

3 The method of claim 2 including buffering said recdve ^ caUin ^ e data ^ stri 

portion of said calling line data message at said tele- ^ 1}mSkaa to rovide compressed data, said com- 
phonecompany centra^ office. including said portions of calling line data 

4. The method of claim 3 mcludmg receiving said 55 v . 6 *~ ^ • „ 

calling line data message asynchronously and communi- 55 m «f 8f< P^ding c °°j TS^LZT^l, 
eating said portion of said calling line data message confers located at said headend station, and trans- 
synchrono usly to said operator station. m 8 com P ress ! d data to corresponding 

5. A method of implementing telephone-based pay communicatton controllers. 

per view requests by subscribers to view pay per view „ ^ 7 mcludmg buffenn 8 »* 

events, each of said subscribers having an addressable portions of «** messages at said corn- 

access terminal unit, each subscriber having a telephone nronication controUers and multiplexing said portions of 
unit, said telephone units being served by telephone *e buffered calling line data messages to apply them to 
company central offices, each of said telephone com- saM system controller. 

pany central offices using a computer which, in re- 6S 9. The method of claim 7, further comprising a data 
sponse to a telephone call from a calling subscriber, conversion step occurring at said communication con- 
provides a calling line data message which includes an trailers. 

origination telephone number for the calling subscriber 10. The method of claim 8 wherein said multiplexing 
and destination telephone number data entered by the step includes sequentially addressing each of said com- 



munication controllers and permitting each addressed 
controller to communicate said buffered data for a time 
which depends on the time required for a communica- 
tion controller to communicate all of its buffered data 
ready for output. 5 

11. The method of claim 10 wherein when each of 
said communication controllers is addressed, if it has 
buffered data ready to be communicated, an interrup- 
tion of said sequentially addressing occurs. 

12. The method of claim 11 wherein said multiplexing 10 
step includes sequentially addressing said controllers 
with a multiplexer and communicating buffered data 
from said controllers to said multiplexer, the method 
further including buffering data at said multiplexer. 

13. The method of claim 12 wherein after said multi- 15 
plexer addresses a communication controller, the ad- 
dressed communication controller interrupts said se- 
quential addressing and verifies that the address output- 
ted by said multiplexer after said sequential addressing 
has been interrupted is the address of said addressed 20 
communication controller, and if so, thereafter commu- 
nicates buffered data to said multiplexer. 

14. The method of claim 11 including refraining from 
said interrupting said step of sequentially addressing if 
the addressed controller determines that data is to be 25 
inputted thereto. 

15. The method of claim 12 wherein said step of se- 
quentially addressing is interrupted if inadequate buffer- 
ing capability exists at said multiplexer. 

16. The method of claim 9 wherein the origination 30 
telephone number portion of a calling line data message 
includes a plurality of ASCII digits and wherein said 
data conversion step includes converting said ASCII 
digits into a binary number. 

17. The method of claim 16 wherein two of the 35 
ASCII digits are converted into a binary number by: 

subtracting 30 hexadecimal from the ASCII digit in 
the one's place to produce a one's place binary 
value; 

subtracting 30 hexadecimal from the ASCII digit in 40 
the ten's place to produce a ten's place binary 
value; 

combining the ten's place binary value with a ten's 
place look-up table base address to produce a ten's 
place look-up table address; 45 

addressing a look-up table with the ten's place look- 
up table address to produce a weighted ten's place 
binary value; and 

adding the weighted ten's place binary value to the 
one's place binary value to produce the binary 50 
number equivalent to the two digit ASCII number. 

18. The method of claim 16 wherein the origination 
telephone number portion of a calling line data message 
includes a three digit ASCII number representing the 
area code of a calling subscriber and wherein the three 55 
digit ASCII area code number is converted into a two 
bit binary value by: 

subtracting 30 hexadecimal from the first ASCII digit 

to produce a first binary value; 
subtracting 30 hexadecimal from the second ASCII 60 

digit to produce a second binary value; 
rotating the second binary value left four places to 

produce a rotated second binary value; 
adding the first binary value to the rotated second 

binary value and storing the sum in a first register ^5 

location; 

subtracting 30 hexadecimal from the third ASCII 

digit to produce a third binary value; 
adding a look-up table base address to the third bi- 
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nary value and storing the sum in a second register 
location; 

combining the values stored in the first and second 
register locations to produce a register pair; and 

addressing a memory with the register pair to locate 
the two bit binary value corresponding to the 
ASCII area code value. 

19. A method for executing a telephone-based pay 
per view ("PPV") request to view an event in a system 
having a headend station and numerous subscribers 
remotely located from said headend station, said sub- 
scribers having telephone units served by plural tele- 
phone company central offices and having one-way 
addressable access terminal units, comprising the steps 
of: 

receiving calling line data messages from Automatic 
Number Identification ("ANT) computers cou- 
pled to the plural telephone company central of- 
fices, each of said calling line data messages includ- 
ing an origination telephone number for a respec- 
tive calling subscriber making a PPV request and a 
destination telephone number entered by the call- 
ing subscriber via his telephone unit to indicate a 
PPV request, said receiving step occurring at each 
of said telephone company central offices in real 
time; 

stripping unnecessary data received from said ANI 
computers and buffering the resulting data at units 
associated with respective central offices; then 

separately communicating said resulting data from 
each of said units to corresponding communication 
controllers located at the headend station; 

converting the format of data received by said com- 
munication controllers and temporarily storing 
converted data thereat; 

communicating said converted data from said com- 
munication controllers directly to a system control- 
ler at the headend station at a high transfer rate, 
said system controller having stored data therein 
for said subscribers, said stored data having been 
responsive to input from a billing system; 

locating said stored data for said calling subscribers 
by using said origination telephone numbers and 
detennining whether said stored data indicates that 
said calling subscribers can view said PPV event; 
and 

communicating address codes and authorization 
codes to said addressable access terminal units. 

20. The method of claim 19 further including commu- 
nicating a transaction to said billing system after said 
last-named communicating step, and wherein said re- 
sulting data includes both origination and destination 
telephone numbers. 

21. A system for executing a telephone-based per pay 
per view (PPV) request, the system having a headend 
station and numerous subscribers remotely located from 
the headend station, said subscribers having telephone 
units served by a telephone company central office and 
having one-way addressable access terminal units, com- 
prising: 

a receiving circuit coupled to an Automatic Number 
Identification (ANI) computer at the telephone 
company central office for receiving message data 
representing a request from a calling subscriber, 
said data including the calling subscriber's tele- 
phone number and data representing an event as to 
which a transaction is requested by the calling 
subscriber; 
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a communication link between said receiving circuit 
and the headend station; 

a system controller located at the headend station for 
electronically mapping the telephone number por- 5 
tion of said message data into subscriber data stored 
in said system controller, said subscriber data in- 
cluding eligibility data indicating whether the call- 
ing subscriber is eligible to receive the event; 

a billing system coupled to said system controller, 10 
said billing system being able to alter said eligibility 
data; 

a coupling circuit coupling said message data directly 
to said system controller, said system controller 
determining from said eligibility data and said mes- 1 5 
sage data whether the calling subscriber is eligible 
to view said event and if so, then authorizing said 
addressable access terminal units to be addressed; 
and 

an encoding circuit responsively coupled to said sys- 
tem controller for communicating with the access 
terminal units associated with said calling sub- 
scriber. 

22. The system according to claim 21 wherein said 25 
receiving circuit includes means for stripping unneces- 
sary data from said message data and a buffer coupled to 
said means for stripping for temporarily storing data to 
be transmitted over said communication link. 

23. The system of claim 22 including means for syn- 30 
chronously communicating data over said communica- 
tion link. 

24. The system according to claim 21 wherein said 
headend station includes means for buffering data re- 
ceived via said communication link. 35 

25. The system according to claim 21 wherein said 
coupling circuit includes a communication controller 
coupled to said communication link. 

26. The system according to claim 25 wherein said 
communication controller includes means for buffering 40 
data received via said communication link and further 
includes means for converting into binary form the data 
representative of the telephone number of the sub- 
scriber and for coupling said binary form data to said 
system controller. 45 

27. A system for executing telephone-based pay per 
view (PPV) requests to view an event, the system hav- 
ing a headend station and numerous cable subscribers 
remotely located from said headend station, said sub- 
scribers having telephone units served by plural tele- 50 
phone company central offices, each subscriber having 
at least one one-way addressable access terminal unit, 
comprising: 

plural circuits for receiving data representing calling 
subscriber requests, including the calling subscriber 55 
telephone numbers, from Automatic Number In- 
dentification (ANI) computers assocated with the 
telephone company central offices; 

plural communication links each arranged for cou- 
pling a respective one of said circuits for receiving 60 
to said headend station; 

a system controller at said headend station; 

a coupling circuit at said headend station for coupling 
said calling subscriber telephone numbers to said 
system controller; said system controller being; 65 
operable to map said subscriber telephone numbers 
into subscriber data, said subscriber data including 
eligibility data indicating whether the calling sub- 
scribers are eligible to receive the requested event; 

a billing system coupled to said system controller. 



said billing system being able to alter said eligibility 
data; said system controller determining from said 
eligibility data whether the calling subscribers are 
eligible to view the requested event; and 
an encoding circuit responsively coupled to said sys- 
tem controller for communicating authorization 
codes to the access terminal units of the calling 
subscribers. 

28. The system according to claim 27 wherein each of 
said circuits for receiving includes a buffer for storing 
data. 

29. The system according to claim 28 wherein each 
said circuit for receiving further includes means for 
stripping unneeded information from the data received 
from said ANI computer, said means for stripping being 
coupled to said buffer. 

30. The system according to claim 27 wherein said 
coupling circuit includes means for buffering data re- 
ceived at said headend station via said communication 
link. 

31. The system according to claim 27 wherein said 
coupling circuit includes plural communication control- 
lers each coupled via a respective communication link 
to a respective circuit for receiving, and coupled also to 
said system controller. 

32. The system according to claim 31 wherein each of 
said communication controllers includes means for buff- 
ering data received via its corresponding communica- 
tion link. 

33. The system according to claim 32 wherein each 
communication controller includes means for convert- 
ing data received via said communication link into bi- 
nary data. 

34. The system according to claim 33, wherein said 
coupling circuit further includes a multiplexer coupled 
to each of said plural communication controllers and to 
said system controller. 

35. The system according to claim 34 wherein said 
multiplexer includes means for sequentially addressing 
said communication controllers, and wherein each com- 
munication controller includes means responsive to a 
preselected address generated by said multiplexer, 
means for interrupting said sequential addressing by 
said multiplexer, each of said communication control- 
lers being responsive to said interrupting for transfer- 
ring temporarily stored data to said multiplexer. 

36. The circuit according to claim 35 wherein each of 
said communication controllers includes a respective 
logic means for determining whether data received via 
said communication link is good data and for acknowl- 
edging to a corresponding circuit for receiving the 
receipt of good data, for converting the received data 
into binary data, and for loading said converted binary 
data into said buffer to await transmission to said multi- 
plexer. 

37. The system according to claim 36 wherein said 
multiplexer includes a counting circuit having an out- 
put, said system including a bus for coupling said count- 
ing circuit output to each of said communication con- 
trollers, each of said communication controllers includ- 
ing means for providing a predetermined count and 
including a comparison circuit for producing an equal- 
ity signal when said counting circuit output is equal to 
said predetermined count, said logic means being re- 
sponsive to said equality signal to enable a stop signal, 
said stop signal being coupled to said counting circuit 
and said counting circuit being inhibited when said stop 
signal is enabled. 



79 



4,755,872 



Hi) 



10 



20 



25 



30 



38. The system according to claim 37 wherein said 
logic means is operative for checking the counting cir- 
cuit output after said counting circuit stops, and for 
transferring data from said communication controller to 
said multiplexer if the counting circuit output after said 
counting circuit has stopped corresponds to the prede- 
termined count within said communication controller. 

39. The system according to claim 36 wherein said 
logic means is operative to cause the transfer of all 
converted data stored in said buffer in said communica- 
tion controller to said multiplexer after said multiplexer 
has been interrupted from further sequential addressing. 

40. The system according to claim 35 wherein said 
multiplexer includes a temporary storage device and a 
logic circuit coupled to said temporary storage device, 
said storage device being coupled to an input of said 
multiplexer, said input being coupled to each of said 
communication controllers, said logic circuit being op- 
erative for temporarily storing data received at said 
input in said storage device. 

41. The system according to claim 40 wherein said 
multiplexer includes means associated with said storage 
device for indicating when said storage device has 
reached a predetermined level regarding its storage 
capacity, said means for indicating being coupled to said 
means for sequentially addressing communication con- 
trollers, said means for sequentially addressing being 
responive to said means for indicating to interrupt the 
sequential addressing. 

42. The system according to claim 31 wherein said 
system controller includes an bput buffer and an output 
buffer, said input buffer being coupled to receive a set of 
data words representing said subscriber requests, said 
system controller processing data taken from said input 
buffer and determining said address codes and said au- 35 
thorization codes corresponding to the subscriber re- 
quests, and providing said codes to said output buffer. 

43. The system according to claim 42 wherein said 
system controller includes first and second input buffers 
and first and second output buffers, said system control- 40 
ler controlling said input and output buffers for receiv- 
ing data from said communication controllers at one of 
said input buffers while processing data contained in 
other of said buffers; said output buffers communicating 
with said encoding circuit, one of said output buffers 45 
being operable for receiving data processed by said 
system controller while the other of said buffers is com- 
municating data to said encoding circuit. 

44. A system for executing telephone-based pay per 
view (PPV) requests from subscribers to view a PPV 
event, the system having a headend station and numer- 
ous subscribers remotely located from the headend 
station, said subscribers having telephone units served 
by a telephone company central office and having one- 
way addressable access terminal units comprising: 

a plurality of communication units each located at a 
respective telephone company central office and 
each communicating with a respective ANI com- 
puter for receiving calling line message data there- 
from including the telephone number of each sub- 
scriber calling said telephone company central 
office with a request to view said PPV event and a 
destination telephone number which indicates said 
PPV event; 

a plurality of communication controllers located at 
said cable headend station, each corresponding to a 
respective communication unit; 

a plurality of first communication links for coupling 
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each of said communication units to its correspond- 
ing communication controller; 

a second communication link coupled to all of said 
communication controllers for receiving data 
therefrom, including the telephone numbers of said 
subscribers who have called to request said event; 

a system controller directly coupled to said second 
communication link for receiving data therefrom 
and for mapping said telephone numbers into re- 
spective blocks of stored data each of which in- 
cludes, for the respective subscriber, the subscrib- 
er's access terminal unit address and eligibility data 
indicative of whether the calling subscriber may 
view said PPV event, said blocks of data being 
stored in said system controller; 

an encoding circuit responsively coupled to said sys- 
tem controller for communicating data to the ac- 
cess terminal units of those subscribers whose said 
eligibility data indicates that they are entitled to 
view said PPV event; 

a billing system coupled to said system controller for 
updating said eligibility data; 

each of said communication units including a logic 
means responsive to the receipt of data from the 
corresponding ANI computer for stripping there- 
from unnecessary data, each of said communica- 
tion units including a storage device, said logic 
means being operable to store data remaining after 
said stripping in said storage device; 

each of said communication controllers including 
logic means and a storage device, said logic means 
being operative for causing data received at said 
communication controller via the corresponding 
first communication link to be stored temporarily 
in said storage device and for converting the for- 
mat of data into binary form. 

45. The system according to said claim 44 wherein 
said second communication link comprises a multi- 
plexer which includes means for sequentially addressing 
each of said communication controllers and means for 
interrupting said sequentially addressing means; 
wherein the logic means in each of said communication 
controllers determines that said communication con- 
troller is being addressed by said multiplexer and, in 
response, activates said means for interrupting said se- 
quential addressing until after the transfer of temporar- 
ily stored data from said communication controller to 
said multiplexer. 

46. The system according to claim 44 further includ- 
ing means for communicating to said billing system data 
representative of said PPV requests which have been 
mapped by said system controller thereby to adjust data 
for the siirjscriber to reflect their PPV requests which 
have been processed. 

47, The method of claim 1 wherein said applying step 
comprises mapping the subscribers origination tele- 
phone number into a block of data concerning the sub- 
scriber, said block indicating whether the subscriber is 
eligible to make the requested purchase, at least a por- 
tion of said block of data corresponding to said informa- 
tion received from said billing system; said comparing 
step comprising detennining the contents of a portion of 
said block of data. 

48, The method of claim 47 further comprising buff- 
ering said calling line data message at said telephone 
company central office; stripping data from said calling 
tine data message; and transmitting the remaining data 
after said stripping step to said operator station; said 
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mapping step occurring at said cable operator station. 

49. The method of claim 1 wherein said authorization 
information is located in said system controller. 

50. The method of claim 1 wherein said authorization 
information comprises a flag which is editable by said 5 
billing system. 

51. The method of claim 5 wherein said stored data is 
located in said system controller. 

52. The method of claim 51 wherein said stored data 
comprises a flag and wherein said billing system is oper- 10 
able to edit said flag from time to time. 

53. The method of claim 9 wherein said communica- 
tion units strip unnecessary data from said calling line 
data messages to provide compressed calling line data; 
and wherein said communication controllers reorganize 1 5 
said compressed calling line data and convert the for- 
mat thereof into one or more binary formats. 

54. The method of claim 53 wherein each of said 
communication controllers: 

converts the origination telephone numbers which it 20 
receives by reading a look-up table for a first por- 
tion of each respective origination telephone num- 
ber to provide a first binary number; 

converts a second portion of the origination tele- 
phone number into a second binary number; and ' 25 

combines said first and second binary numbers into a 
third binary number which it communicates to said 
system controller. 

55. The method of claim 19 wherein said stored data 
inlcues a flag which is able to be updated from time to 30 
time by said billing system, 

56. The method of claim 21 wherein said eligibility 
data comprises a flag. 

57. A method for implementing telephone-based pay 
per view ("PPV") requests by subscribers to view a 35 
PPV event, each said subscriber having a telephone unit 
served by a telephone company central office and hav- 
ing an addressable access terminal unit, said telephone 
company central office using apparatus which, in re- 
sponse to a telephone call from the subscriber, provides 40 
a corresponding calling line data message which in- 
cludes the origination telephone number for calling 
subscriber and the destination telephone number data 
entered by the calling subscriber via the subscriber's 
telephone unit to indicate the PPV request, comprising 45 
the steps of: 

electronically receiving calling line data messages 
from the telephone company central office in a first 
data format; 

stripping unnecessary data from said each calling line 50 
data message to provide a plurality of compressed 
data measages each of which includes the origina- 
tion telephone number and said destination number 
of a calling subscriber; 

temporarily storing said plurality of said compressed 55 
data messages; 

transmitting said plurality of compressed data mes- 
sages via a communication link to a headend office; 

receiving said plurality of compressed data messages « 
at a communication controller at said headend 
station; 



converting the format of the portions of said com- 
pressed data messages which include the origina- 
tion telephone numbers received by said communi- 
cation controllers into binary format, including 
finding a first binary number in a look-up table for 
a first portion of an origination telephone number, 
converting a second portion of said origination 
telephone number into a second binary number, 
and converting a third portion of said origination 
telephone number into a binary format; said com- 
munication controller also converting said destina- 
tion telephone number into a binary format; and 

communicating said binary numbers directly to a 
system controller, said system controller locating, 
from each said origination telephone number, a 
data block for the corresponding calling sub- 
scriber, said data block including a flag which indi- 

■ cates whether said calling subscriber may receive 
said PPV event; said data block flags being editable 
by a billing system; said system controller updating 
the addressable access terminal unit of a said call- 
ing subscriber if the corresponding said flag indi- 
cates that said calling subscriber is eligible to view 
said PPV event 

58. The method according to claim 57 wherein said 
destination telephone numbers are converted into bi- 
nary coded decimal and wherein said system controller 
uses said first and second binary numbers to look up 
further information to find said data block. 

59. The method according to claim 57 wherein said 
communication controller consults a look-up table to 
deteraiine a first number of binary bits indicating the 
area code of said origination telephone number, con- 
sults a look up table to determine a second number of 
binary bits indicating a second portion of said telephone 
origination number, and combines said first and second 
binary numbers. 

60. The method of claim 57 wherein said data blocks 
are stored in said system controller. 

61. The method of claim 1 wherein said applying step 
includes receiving information at first and second input 
buffers alternately, said system controller performing 
said comparing step on information which has been 
stored in one of said input buffers while information is 
being received at the other said input buffer, said system 
controller loading processed data into first and second 
output buffers alternately, the method further compris- 
ing communicating said processed data from said output 
buffers to an encoding circuit, one of said output buffers 
communicating with said encoding circuit while the 
other said output buffer receives said processed data 
from system controller. 

62. The system of claim 27 wherein said subscriber 
data is stored in said system controller. 

63. The method of claim 1 wherein said purchase 
requests are for pay per view video events, wherein said 
subscriber has an addressable access terminal unit and 
wherein said executing step comprises addressing said 
access terminal units to permit the pay per view event 
to be viewed. 

# * * * * 
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A flexible and cost-effective system for introducing 
speech technology into the marketplace is described. 
The system answers telephone calls from lines and 
trunks and provides verbal prompts and information to 
the caller. The caller can request specific information 
and direct the transaction by using either touch-tone or 
voice input. Requested information is obtained either 
from a small data base on the system disk or from an 
external source. Other system functions include recog- 
nition of isolated words and connected digit strings, 
recording and encoding of phrases and announcements 
for playback during a transaction, and call transfer and 
origination. A special interpreted language for specify- 
ing the transaction dialog allows diverse applications of 
the system to be easily written and modified. 

A New Venture 

There exists at AT&T a tremendous knowledge base in the 
broad areas of speech and signal processing, telecommunications, lan- 
guage understanding, artificial intelligence, and systems development. 
Advancing technology has recently made it possible to put this knowl- 
edge to work in salable speech products and services. In 1985, AT&T 
formed a new venture, Conversant Systems, chartered to research the 
marketplace and develop speech systems to satisfy customer needs. 
The venture consists of colocated people from AT&T Technology Sys- 
tems and AT&T Bell Laboratories, who together have expertise in 
marketing, development, and manufacturing. 

Our market research has provided a broad perspective on avail- 
able products, customer preferences, and areas where new markets 
could be created. For example, a significant market exists for automat- 
ing telephone attendant activities in information access systems. 1 - 2 
Desired functions of these attendant automation products include 
speech and touch-tone recognition, speech encoding and storage, play- 
back of coded speech, speaker verification, and telephone call 
origination and handling. 
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Figure 1. General architecture of the Conversant 1 voice 
system. 

On the basis of these market studies, the Conver- 
sant® 1 voice system was designed. The system was made 
flexible enough to cover a wide spectrum of call-handling 
applications in a cost-effective rriaiiner. A large number of 
calls can be handled concurrently. A centralized switch 
allows various subsystems, such as speech recognizers 
and voice response units, to be shared among calls. To 
allow customization for particular applications, the transac- 
tion dialog is written in a special language that is 



interpreted in real time. Speech processing algorithms, 
subsystems, and other hardware already available have 
been relied upon heavily. 313 Where necessary new algo- 
rithms and subsystems have been developed. 

System Architecture and Operation 

An underlying goal of the system architecture is 
that it accommodate a large variety of applications with a 
minimum of adaptation effort. This goal is reflected in both 
its hardware configuration, as described here, and its 
generic and application-specific software, as described 
later in this article. 
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In its most general configuration, shown in Figure 
1, the system consists of a set of telephone trunk and line 
interface units, a set of specialized speech subsystems, a 
switch to connect these subsystems to the trunks and 
lines, and a system controller to coordinate the whole 
operation- The speech subsystems, which include voice 
response units, voice coders, and speech recognition 
units, can be readily shared among calls, and several types 
of subsystems can be connected sequentially to a single 
Ocall. The type and number of subsystems and interface 
yjunits will depend on the particular application. The inter- 
face units, switch, and subsystems are connected to a 
: ^general-purpose interface bus (the IEEE 488 GPIB) and 
^rwill sometimes be referred to as GPIB devices. The sys- 
23tem controller (SC) uses the bus to communicate with the 
fUGPIB devices. The SC also supports optional data links to 
j~one or more host machines. 

y, At the highest level, the operation of the system 

s is controlled by application-dependent "transaction scripts , ' 
presiding in the SC. These scripts contain commands which 
^specify the dialog and flow of events during a call. The 
yjscript language, which will be described later, includes 
y=commands to answer incoming calls, speak various 
jynphrases, gather touch-tone or spoken digits, obtain data 
"litems from an internal or external data base, and transfer 
^fcalls. 

« At a lower level, each script command is decom- 

posed into a set of tasks when the command is executed. 
For example, a command to speak a particular phrase 
requires the following tasks: 
6555 Parsing the phrase into words or subphrases 
m Determining if the voice response unit (VRU) serving 

the call has the needed subphrases in its cache 
ra Downloading subphrases not already in the VRU cache 
** Sending a message to the VRU specifying the sub- 
phrases to be played x v 
m Awaiting a completion message from the VRU. 

While awaiting the VRU completion message, the 
script interpreter program will execute script commands 
for other calls in progress. Hence, many calls can be han- 




Figure 2. The Conversant 1 voice system, mode! 32. 

died simultaneously and independently in a multitasking 
manner. 

Depending on the script commands, different sub- 
systems on the voice switch can be connected to the call, 
as needed. The script can also obtain application-depend- 
ent data via a data interface process. 

Variations of the general configuration of Figure 1 
have been used. For example, in many voice response 
applications, a VRU must be dedicated to each call for the 





Figure 3. The Conversant 1 voice system r model 80. 

entire duration of the call. Hence, one of our standard con- 
figurations has each trunk interface unit wired to a 
dedicated VRU. The voice switch is used to connect addi- 
tional subsystems to the call. v - 

physical system Design. There are currently two 
models of the Conversant 1 voic&system, model 32 and 
model 80 (Figures 2 and 3). The main difference between 
them is the SC and the physical housing. The call-handling 
capabilities of both are functionally equivalent. 



The model 32 uses an AT&T PC6300 Plus com- 
puter as its SC while the model 80 SC is based on a 
commercial single-board computer. With redundant power 
supplies, alarm systems, and automatic reboot capability, 
the model 80 is suited for larger applications that demand 
an extra margin of system availability. 

Both models use AT&T Fastech® backplane tech- 
nology for the GPIB devices. The model 80 packs its GPIB 
. devices and SC on the shelves of a tall floor-standing cabi- 
net, whereas the model 32 consists of the PC6300 Plus 
and one or more single-shelf tabletop cabinets for the 
GPIB devices. 

The System Controller. For simplicity, only the model 
32 system controller is described here. The PC6300 Plus 
was chosen because of its availability, UNIX environment, 
GPIB compatibility, and low cost. The PC6300 Plus is 
based on the Intel 80286 processor and comes equipped 
with 1 megabyte of memory, a 20-Mbyte hard disk, a 1.2- 
Mbyte floppy disk, a GPIB interface board, and a 4800- 
baud asynchronous data port. 13 

Depending on the specific application, optional 
features that will be used include: 

■ An additional megabyte of memory with future expan- 
sion to 7 Mbyte 

- A faster and larger (40, 67, or 135 Mbyte) hard disk for 
the speech phrases and any internal application data 
bases 

■ A streaming tape drive for program backups 

■ An additional GPIB interface board to access 
subsystems 

■ Four-port asynchronous communication boards for host 
data links 

■ Synchronous protocol communication boards for host 
data links 

■ A printer 

GPIB Device Descriptions. A Short functional descrip- 
tion of several GPIB devices is given in this section. Each 
device consists generally of a single circuit board. 

Trunk interface circuits. Each trunk interface circuit 
(TIC) can handle up to four 2-wire incoming trunks from a 



central office. Currently, ground start and direct inward 
dialing reverse battery signaling systems are 
accommodated. 

voice response units. Each voice response unit 
(VRU) can handle up to four simultaneous calls. The VRU 
decodes and plays either multipulse linear prediction coded 
(MPLPC) speech or sub-band coded speech, as described 
under "Speech Synthesis Capability." An on-board cache 
can hold up to 400 seconds of MPLPC speech. Phrases not 
in cache can be downloaded from the SC disk in real time. 
JThe VRU also detects touch-tone signals. 

Line interface units. Each line interface unit (LIU) 
\&an initiate calls or receive calls on up to six ordinary dial 
?y>ulse or touch-tone telephone lines. Calls are initiated or 
^answered via commands from the SC. 
^ voice coders. A voice coder (VC) provides real-time 
Encoding of the caller's speech for storage and later play- 
back through a VRU. This allows features such as entering 
^announcements and voice messaging to be implemented. 
U signal processor. The signal processor (SP) is a 
1 general-purpose programmable subsystem containing an 
tJMC68000 computer, a 2-Mbyte memory, and up to four 
HpSP32 signal processor chips. Each SP can handle up to 
y^wo simultaneous calls. Programs for the SP enable it to 
perform speaker-independent speech recognition (both 
ytonnected digits and isolated words), speaker verification, 
yfnd originating call classification, as described later in this 
^rticte. 

Dynamic time warper subsystem. Speech recognition 
is accomplished by matching (or comparing) the unknown 
spoken word to stored templates of known words. In order 
to provide a timely response to the speaker, the SP speech 
recognizer by itself is limited to about 200 to 250 template 
comparisons. The dynamic time warper (DTW) subsystem 
can be used to extend the number of template matches 
possible in real time to about 4000. 

The DTW subsystem consists of a controller 
board and eight boards for doing 32 dynamic time warps 
and template matches in parallel. The results of the com- 
parison are returned to the SP speech recognizer that 



requested the job. A single DTW subsystem is shared 
among all speech recognizers. 

System Controller Software 

Except for the transaction scripts and optional 
data-base-access modules, the SC software is generic and 
consists of the UNIX™ operating system, several perma- 
nent processes, and some special commands for 
maintenance and diagnostics, system administration, and 
system usage statistics. As depicted in Figure 4, the per- 
manent UNIX processes include: 

- A transaction state machine to run transactions as spec- 
ified in the transaction script 

- A GPIB interrupt handler to field device requests for 
service 

- A GPIB output process to send commands to the 
devices 

- A data interface process to access local and/or host data 
bases 

- A call data handler to generate and store statistics on 
processed calls 

- An error tracker to collect and report various hardware 
and software errors 

- A maintenance process to run on-demand and automatic 
diagnostics on the subsystems. 

An application is built upon the generic software in 
three basic steps: 

1. Define the dialog and write the transaction script 

2. Define any data request messages and write the appli- 
cation layer subroutines needed to access data bases. 

3. Record and encode the speech for any phrases to be 
spoken to the caller. 

The first two steps are discussed in the remainder 
of this section and phrase encoding is covered in the sec- 
tion, "Speech Synthesis Capability." 

Transaction Scripts. The transaction state machine 
(TSM) controls the transactions in progress by executing 
commands of a transaction script written for a particular 
application. TSM can handle many calls, i.e., run many 
transaction scripts concurrently. Since the transaction 
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Figure 4. System controller software for the Conversant 1 
system. 

scripts may be different, several independent applications 
can be implemented on a single sy§tenj. The script to be 
run on a particular call is normally determined by either 
the trunk the call uses or the direct inward dialing digits 
forwarded to our system by the central office. 



An annotated example of a simple transaction 
script for a call routing application is shown in Panel 1. The 
panel represents a sample script for airline reservations. 
The script is essentially a set of instructions that tell the 
system how to carry out transactions. The column at the 
right of the panel contains the script writer's comments on 
the instructions. 

In this example, it is assumed that the system is 



* Panel 1: Sample Script 

A sample script for an airline reservation application is shown below. The script is essentially a set of instructions 
that tell the system how to carry out transactions. The right-hand column contains the script writer's comments on 
instructions. 



/♦A**************************************************************/ 

/* Sample Script */ 

/* Call Routing by VOICE or TOUCH-TONE Entry of 1, 2, 3 or 4 */ 



Idefine IN 0 
ifdefine EXT 2 
ffdefine V0ICE_OR_TT 16 
tf ile("list.callrt") 



/* location for input */ 

/* location for extension */ 

/* for getdig, voice or TT */ 

/* call routing phrases */ 



PLAY_MENU: 

talk("thanks for calling" n sil250 M ) /* phrase 

talk ("please speak or press") /* phrase 

talk("l for reserv" "sil250") /* phrase 

talk("2 for flight sched" "sil250") /* ditto 

talk("3 for freight info" "si!250") /* ditto 
talk("or 4 for assist") 



& 250 msec silence 
& no silence 
6 pause 



*/ 
V 
V 

*/ 

V 



GETINPUT: 

addeqC *s ') 
tttime(5, 5) 

getdig (VOICE_OR_TT, ch.IN, 1) 
dropeq( *s ■ ) 

jmpfr.O < im.O, nogood) 
casefch.IN, im. »1», got_l, DIAL_OUT) 
case(ch.IN, im.'2', got 2, DIAL_OUT) 
case(ch.IN, im.^', got~3, DIALOUT) 
/* got input, but not 1, 2 

no_good: 

talk( w hold for assistance") 
load(ch.EXT, im. '0174 ') 
goto DIAL_OUT 

goti : 

talk("hold for reserv") 
load(ch.EXT, im. '0171') 
rts() 

got_2 : 

talkphold for flight sched") 
load(ch.EXT, im. , 0172 t ) 
rts() 



/* attach speech recognizer */ 

/* set tiinouts */ 

/* get 1 digit, into ch.IN */ 

/* release speech recognizer */ 

/* if no input, go to no_good */ 

/* if "1", handle it & go on */ 

/* if "2 M , handle it & go on */ 

_ /* if "3", handle it & go on */ 

or 3;- treat the same as no input */ 



/* no good input */ 
/* extension for assistance */ 



/* confirm, got a 1 */ 
/* extension for reservations */ 
/* return from subroutine */ 



/* confirm, got a 2 */ 
/* extension for schedules */ 



got_3 : 

talk("hold for freight info") 
load(ch.EXT, im.*0173 , J 
rts() 

\ 

DIAL_OUT: 

liu(*f •) 

liu('d', chv^XTX 
quit() 



/* confirm, got a 3 

/* extension for freight 



/* flash the line 

/* dial the extension 



V 
V 



V 
*/ 



connected by an LIU to an automatic call director (ACD) 
and can transfer calls to specific ACD attendant pools. The 
caller is prompted via the "talk" command to enter: 1 for 
reservations, 2 for flight schedules, 3 for freight informa- 
tion, or 4 for assistance. The "addeq" command causes a 
speech recognizer to be connected to the call The "get- 
dig" command asks for one touch-tone digit or one spoken 
word to be collected. Depending on the received digit, the 
call is transferred via the "liu" commands to the appropri- 
ate attendant pool. If 1, 2, or 3 is not detected within the 5 
seconds specified, the call is transferred to the general 
assistance attendant. 

^ Data Base Access. Many transactions require access 
44 a changing data base. The "dbase" script command 
Hinds a data request message to the data interface process 
<|>IP) of Figure 4. Since the contents and structure of 
gch data bases are application-dependent, the script 
Writer specifies the structure of the messages sent to and 
igturned by the DIR The DIP contains several application- 
iSpendent subroutines that obtain the requested data from 
iieither a local or a host data base. The DIP passes the data 
Jback to TSM, which in turn makes it available to the 
ggript. 

j , I Small data bases that are relatively stable can be 
||pt locally on the system disk. Larger dynamic data bases 
*S*e kept by a host machine and are accessed in real time by 
4\k system over a data link. 

! J3 Measurements. A facility is available for the script 
wpter to count any events important to the application, 
such as calls handled successfully, data base requests, and 
user errors. These counters are essential for determining 
system usage and performance. 

Speech Synthesis Capability 

The phrases spoken by the VRU during a transac- 
tion are concatenations of one or more recorded phrase 
files. In order to conserve disk space, encoding techniques 
are used to compress the recordp^ speech. Two encoding 
algorithms being used are described briefly below and 
more thoroughly in References 6 and 7. 



Multi-Pulse Linear Predictive Coding. Multi-pillse linear 

predictive coding (MPLPC) of speech is implemented by 
first breaking the speech signal into 10-ms segments and 
determining the best filter that fits the spectrum of the seg- 
ment. A sequence of pulses is then fed into the filter to 
produce a synthesized speech signal at the filter output 
The positions and amplitudes of the pulses are adjusted to 
minimize the difference (the error) between the real speech 
and the synthesized speech. Speech can then be reproduced 
from the filter coefficients and pulse positions and ampli- 
tudes saved for each segment. With this technique, quality 
speech can be encoded at rates as low as 9.6 kb/s. 

sub-Band Coding. In sub-band coding (SBC), the 
speech signal is divided into four frequency bands, and 
each band is encoded in adaptive pulse-code modulation 
format. The basic idea is that the bit rate needed to encode 
each band can be tailored to the ear s sensitivity to quanti- 
zation noise in that frequency range. For bit rates of 
16 kb/s and above, SBC produces quality speech that is 
compatible with other AT&T voice services. 

Encoding Procedures. Conversant Systems offers a 
service for speech phrase recording and encoding. Cus- 
tomers may send phrase lists to be professionally 
recorded, edited, and encoded. Alternatively, the Conver- 
sant 1 voice system can be used to encode and store 
spoken phrases. The system is called with a phone number 
that invokes a transaction script written to handle speech 
recording. The actual encoding of speech, in either 
MPLPC or SBC, is performed by the voice coder subsys- 
tem, which is connected to the call via a script command. 
The recorded speech files can be audibly reviewed and 
visually edited via a video terminal attached to an SC port. 
Edit commands currently available replay the speech and 
reduce leading and trailing silence. 

speech Synthesis. The encoded speech files can be 
played out by the VRU. The DSP20 digital signal processor 
chip on the VRU is programmed to convert the encoded 
speech back to 64-kb/s pulse-code modulation format. The 
digital speech signal is then converted to its final analog 
form. 



Speech Recognition Capability 

The speech recognition capability is a major 
attraction of the system. A limited vocabulary of spoken 
isolated words and connected digit strings can be recog- 
nized. Speech recognition consists of first detecting and 
determining the endpoint of an unknown utterance, and 
then classifying it as a particular word in the vocabulary. 
For connected digit strings, a third step involves error cor- 
rection. Some details of the algorithm are given here. 

When requested to recognize N words, the 
speech recognizer digitizes received speech and generates 
an energy contour. An endpointing algorithm identifies the 

yhtervals containing words based on a top-down analysis of 

|§he energy contour. 

^ I Each endpointed interval (unknown word) is clas- 
sified by comparing it to models (or templates) of all the 
jyords in the vocabulary being used. The comparison 
-ihvolves a dynamic time warping procedure to account for 
;|iariations in speaking rate. 3 For speaker-independent word 
Recognition, each word must be represented by a set of 
^templates to cover various voices and dialects. The 
^ unknown word is classified the same as the template set it 
l&ost closely matches. Words that do not closely match any 
^template set are rejected. The templates used in the sys- 
tem have been generated from hundreds of speech 
^Samples collected over the telephone network from diverse 
y?gions of the country. 

J3 . isolated Word Recognition. The speech recognizer 
pbsystem can perform about 200 to 250 template matches 
iri real time. For speaker-independent recognition, this 
corresponds to a vocabulary size of about 10 words. Larger 
vocabularies and connected digit recognition require the 
assistance of the DTW subsystem. 

Excellent recognition accuracy has been obtained 
on a large and diverse telephone speech data base consist- 
ing of several control words. A large fraction of the words 
not correctly recognized are normally rejected. Some spe- 
cific accuracy numbers are given m "Applications" below. 

Connected Digit Recognition. Recognizing connected 
words is inherently more difficult than isolated words for 



two reasons: first, the endpointer is more likely to miss 
spoken words and interpret noise or word fragments as 
words; second, any misrecognized word in the string 
causes the entire string to be wrong. To compensate for 
this added degree of difficulty, the digit strings recognized 
by the system contain redundant digits to permit error cor- 
rection. Strings of 3, 6, and 9 digits (including redundant 
digits) have been recognized in various applications. 

Without error correction, a digit recognition accu- 
racy over the telephone network, of under 90 percent is 
obtained on our large data base. Although consistent with 
other similar experiments, " this digit accuracy is much too 
low for recognizing digit strings. With error correction, 
the effective per-digit accuracy jumps to over 99 percent. 
About half the strings not correctly recognized were 
rejected and half were misclassified. To obtain this accu- 
racy boost, 4 redundant digits are appended to each 5-digit 
string, and certain resulting 9-digit strings that prove diffi- 
cult to recognize are not used. 

In practice, after a redundant 9-digit string is rec- 
ognized at the start of a call the decoded digits are used 
to label the raw digits. This allows speaker-dependent 
templates to be made and used for the remainder of the 
call. Repeating this on the second spoken digit string and 
so on provides a bootstrapping mechanism, causing recog- 
nition accuracy to improve considerably as the call 
proceeds. 

Call Generation Capability 

Many business systems have banks of attendants 
placing calls to customers. The attendants dial the phone 
number, listen for the call progress tones (ring, busy etc.) 
and talk to the customer when the call completes. Sizable 
savings in attendant time can be achieved by automating 
the call placement. The savings would result from auto- 
matic dialing and autonomous handling of calls that do not 
complete. Only calls that do complete are transferred to an 
attendant. 

To meet this need, the system is designed to place 
outgoing calls and transfer those calls that successfully 



Table I. Financial Information Transaction Dialog 



Caller System 

Dial 800 number Answer call. "Hello, Fidelity Automated Quotation Service, please enter the nine-digit ID code." 

"494327365" "Initials are JQR correct?" 

"Yes." "At 10:08 the Dow was at 1864.21, down 5.73. Stock watch list?" 

"No." "Stock quotations?" 

"Yes." "All quotes are delayed 15 minutes. Stock ID?" 

"541364672" "XON is at 60 1/4, down 1/4, volume 29,200. Next stock ID?" 

"No." "Option quotations?" 

"Yes." "All quotes are delayed 15 minutes. Stock ID?" 

"697753147" "NSM last sale was at 11 7/8. First month code?" 

"795" "Strike price code?" 

"158" "NSM August 15 calls are at 1/2. Second month code?" 

"No." "Next stock ID?" 

"No." "Thank you for using the Fidelity Automated Quote Service. Goodbye." 
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r^gure 5. Interface between an automatic call director and a 
Conversant 1 system. <a) Voice system in front of ACD. (b) 
Nfoice system behind ACD. 

^ipmpjete to an attendant. This is accomplished by com- 
Jroanding the TIC (or LIU) to generate a call to a specified 
"Tiumber and connecting a call classifier to the call after end 
of dialing. The call classifier is an SP subsystem pro- 
grammed to classify the call, i.e., determine its fate t and 
report back to the SC. The program uses call progress 
tones and voice detection to classify the call in a manner 
similar to that currently used by the No. 2 Service Evalua- 
tion System. 15 Pbssible call classifications include: 

- Complete— the call has been answered and voice 
detected. 

- Announcement— the call has Befen answered and a net- 
work announcement detected. This can be distinguished 
from the "complete" classification by the special infor- 
mation tones (SIT) that precede announcements. 



- Didn't answer— the called party's phone rang N times 
with no answer. 

- Busy— the called party is off-hook. 

" Reorder— the call encountered a congested network. 

- High and dry— the call could not be properly handled by 
the network. 

On some trunks, answer supervision is available 
from the central office. The" TIC reports detected answer 
supervision directly to the SC. In these cases, the call 
classifier is used to distinguish types of unsuccessful 
attempts. 

Applications 

Although the capabilities and operation of the 
Conversant 1 system are well documented, close customer 
contact is considered essential in developing applications to 
solve customer problems. Such contact allows us to under- 
stand customer needs and to assist in developing 
application scripts, generating speech files, etc. Important 



applications are also being developed by value-added resell- 
ers. Several Conversant 1 system applications described in 
this section demonstrate its versatility. 

Financial information. In its trial application, the sys- 
tem was installed on the premises of Fidelity Brokerage 
Services, Inc., in Boston. It provided callers with various 
stock market information, such as the Dow Jones industrial 
stock market average and prices and volumes of requested 
stocks and stock options. The stock information was 
retrieved by the script in real time, via a data link, from a 
Fidelity host computer, which in turn was fed by a quote 
^source from the major stock exchanges. 
^ The 500 or so Fidelity customers who participated 

'j-^in the trial were each given a 9-digit user identification 
fynumber, a catalog of 9-digit numbers for the most active 
\J6000 stocks, a list of 3-digit month and price codes for 
restock options, and the 800 number of the system. In addi- 
ction, customers could select up to five stocks they 
^regularly watch. Records of user identification number and 
^stock watch lists were kept in the host computer. The 
"^transaction works as shown in Table I. The flow of the 
s transaction is controlled by the caller's "yes" or "no" 
riresponse to questions posed by the system. 
Hi About 70 percent of the customers seemed to 
^prefer touch-tone input over voice. The yes/no accuracy 
\Iwas about 97 percent Nearly 12 percent of the time, the 
Ul9-digit strings were misspoken, Le., the caller said a 
Jjwrong digit or skipped a digiL When correctly spoken, 
Jionly about 3 percent of the strings were misrecognized, 
""another 6 percent were rejected (the caller was asked to 
repeat the string), and the remaining 91 percent were cor- 
rectly recognized 

Call Screening and Routing. In this application, the 

caller is prompted for a digit and the call is routed accord- 
ing to the received digit, as described in the example in 
Panel 1. An extension of this idea is also planned, where 
the received digit is used to specify a particular announce- 
ment to be played. The caller i§ {hen reprompted for a 
second digit for routing to an attendant or an announce- 
ment, and so on. 



Two basic configurations for routing screened calls 
are possible. In Figure 5a, calls come directly into the sys- 
tem, are screened, and either handled autonomously or 
routed to the ACD or PBX. This configuration is appropri- 
ate for applications in which the majority of incoming calls 
can be automatically handled by the system. The configur- 
ation of Figure 5b is desirable in situations where the 
majority of calls cannot be automatically handled, perhaps 
because of the complexity of the transaction or lack of 
automatic access to a data base. Here the system merely 
screens the call and disposes of it by transferring it to the 
proper attendant pool. 

Outward Call Management Other customers are 

using the call system's generation capability to call credit 
card holders with account irregularities. The system 
obtains a list of particular card holder phone numbers from 
a host computer and automatically places the calls. The 
progress of each call is monitored. When a call is 
answered, it is immediately transferred to an idle attend- 
ant and a message is sent to the host computer, which 
displays the person's account information on the attend- 
ant's video screen. 

Calls failing to complete are handled according to 
the detected disposition. Calls encountering a busy signal 
are redialed after a few minutes. Calls encountering no 
answer are redialed after a much longer period. Those 
calls encountering network announcements — for example, 
calls to disconnected numbers — are not retried but 
reported to the host computer. 

voice Messaging. The voice coder subsystem is 
used to encode and store on disk a message spoken by the 
caller. The caller also touch-tone dials the phone numbers 
of the intended recipients. The system makes the outgoing 
calls and verbally delivers the message. To allow for mass 
distribution of messages, the caller can maintain a list of 
recipient phone numbers on the system disk. 

Future Enhancements 

Planned enhancements to the system include an 
expanded interface to the telephone network and additional 



subsystems. A digital Tl line interface to the system is 
being developed to simplify the interface to the central 
office and significantly reduce the amount of per-trunk 
hardware. Other enhancements involve adding new subsys- 
tems that can be switched onto a call. Two such 
subsystems with emerging markets are described below. 

speaker verification. With speaker verification, the 
system will be able to ask a caller to enter an identification 
number and speak a special password or phrase. The 
entered identification will be used to access a file contain- 
ing the same password or phrase spoken earlier by the 
caller: A comparison, similar to a template match in speech 
fetognition, is then made between the spoken password 
afib the one on file. If the match is close enough, the caller 
iiissumed to indeed be the owner of the entered identifi- 
cation an d ^e transaction proceeds. Otherwise, an 
amiouncement informs the caller that his or her voice does 
Spi match the entered identification. In a practical system, 
tM caller would normally be given two or three verification 
(fences before the system would disconnect. 

The algorithm used to make the voice compari- 
sons will be implemented on the SP board and is similar to 
that described in References 11 and 12. 
s ~ Text to speech. A text-to-speech subsystem would 
litbw written information to be spoken to a caller. This 
^fjminates the time and effort required to record and edit 
sffeech files and allows arbitrary messages to be easily 
aj}kd or modified. In addition, textual messages require 
reach less disk space than spoken messages. 

Algorithms that synthesize speech from text use 
various pronunciation rules and a large data base for con- 
verting letter sequences or phonemes to speech data. At 
present, text-to-speech algorithms produce somewhat 
unnatural sounding speech. Efforts are under way to 
improve the speech quality of text-to-speech systems. 

Summary 

The Conversant 1 voice system is the basic vehi- 
cle leading AT&T into the arena of comiYiercial speech 
systems. Its flexibility in attaching various subsystems to 



calls allows it to incorporate new technology as it emerges. 
The commercial use of voice systems is still in its infancy 
but rapidly expanding, and expectations for its growth over 
the next decade are very high. AT&T intends to play a sig- 
nificant role in shaping this market in the coming years. 
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The present invention is concerned with a device 
for permitting the use of the telephone for immediately 
entering a gambling stake, right up to a short time before 
the drawing of the winning numbers , on the Lotto or on any 
other authorized game of chance. 

Op till now it was required, in order to be able 
to participate in the game of Lotto, to collect a prescribed 
form from a recognized distributor, to fill in this form and 
to return it. Subsequently these forms had to be checked by 
the Lotto authorities in order to designate the winning 
participants . 

The main drawbacks to this manner of proceeding are 
that an unnumerable number of printed forms are required, which 
then have to be distributed all over the country and that one 
can only take part in the game up to a relatively long time 
before the actual drawing starts. A further important draw- 
back is that the unabled, who has no possibility of transpor- 
tation, is unable to take part in the game without calling 
upon the aid of other people* 

In order to avoid the aforesaid drawbacks and in 
accordance with the broad concept to the present invention, 
there is provided and claimed herein a system for entering 
and processing gambling stakes, comprising : at" least one reply 
apparatus, for connection to a telephone exchange to which a 
subscriber's telephone is connected, to permit instructions 
concerning the game to be given to that subscriber; a memory 
connected to said reply apparatus for the temporary recording 
of the subscriber's telephone number and of selected game 
figures upon which the subscriber enters a stake; a convertor 
and reply apparatus connected to said memory and for connection 
to said telephone exchange, for conversion of information, 
recorded in said memory, into spoken language and repetition 
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thereof to the subscriber; a central computer connected 
to said memory for permanent recording of information tempora- 
rily recorded in said memory and for recording a sum of money 
to be charged to the subscriber f and a scanning unit connected 
between said memory and said central computer for transmitting 
information recorded in said memory to said central computer 
and for erasing said information entered in said memory. 

Besides eliminating the previously mentioned drawbacks , 
the above system offers the advantage of being able to take 
part in the game up to a short time, one hour for instance, 
before the winning numbers are drawn, and that even disabled 
persons can take part by using their telephone. The switching 
in of the telephone network for the game of Lotto also is to 
the advantage of public Telegraph and Telephone Utilities 
Companies. People will moreover more readily take part in the 
game by phone than they would by means of printed forms. In 
this manner, participants who avail of very little time or 
who wish to place a stake at the last moment , are offered the 
possibility of doing so with a minimum of trouble. This device 
will also permit a considerable saving in personnel , so 
that costs are reduced and the winning participants can be 
very quickly determined and payed out. The relatively high 
cost of investment for putting to use this device according to 
the invention becomes totally negligible in view of the re- 
sults obtained. Yet another advantage is that the commissions 
at present payed to the distributors could revert to the 
operator of the new device according to t.he invention. 

Merely as an example, and without the slightest intent 
of restriction, a detailed description is given hereinafter 
of a preferred embodiment of the invention. This description 
refers to the appended drawing, which shows a block diagram of 
this device 
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For the sake of clearness, this drawing only shows 
one single telephone set 1, which is connected in the well 
known manner to the local telephone exchange 2, which in its 
turn is in connection with one of the main exchanges 3 
5 which are used for international telephone traffic and to 
which is connected the entire Lotto computer device descri- 
bed hereinafter. This device may consist of several groups 
of electronic apparatus assembled in the same manner, each 
group of which is intended for the processing of a specific 

10 . language and shall preferably be connected to the same cen- 
tral computer 4. In the present case is connected to main 
exchange 3 a connection device 5 and a connection device 6, 
which automatically and respectively connect Dutch speaking 
subscribers to the group for the Dutch language of the com- 

15 puter device and the French speaking subscribers to the group 
for the French language of the computer device. In conside- 
ration of the previously stated fact that both groups are 
assembled in the same manner, only one single group will be 
described hereinafter. The second group is shown in the 

20 drawing in dot-dash line* Each connection device, respecti- 
vely 5 and 6 is connected to a so-called PABX apparatus 7 
which distributes the telephone conversations over several 
telephone lines, thus considerably increasing the capacity 
of the device. A telephone reply apparatus 8 is connected to 

25 the outgoing lines thereof in order to give instructions to 
the telephone subscribers. A memory 9 is connected to each 
telephone line in order to record the selected Lotto figures 
and the subscriber's telephone number. Preferably, an extra 
memory 10 shall be provided in the group for the purpose of 
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checking the permitted number of stakes per week by one and 
the same player. This memory operates in conjunction with a 

: Jr converting and confirming apparatus 11, which will advise 

the telephone subscriber of the possible refusal of a cer- 
5 tain stake. This converting and confirming apparatus 11 is 
also provided to be able to convert into spoken language 
the Lotto figures recorded in the memories 9, repeating these 
recorded figures to the telephone subscriber as a check. A 
scanning unit 12 is also provided for transmitting the in- 
10 formation recorded in memories 9 to the central computer 4 
and for subsequently cancelling the entered information. 

□ The operation of the device described above is detailed 

llj hereinafter. 

_2 The telephone subscriber who wishes to take part in a 

fU 15 game, such as for instance a Lotto game, hooks off the re- 

y. ceiver from set 1 and hears the normal selector tone. After 

* selecting, for instance the digits 00 of the automatic in- 

ly ternational service, the connection is made with the main 

gfj exchange 3. After the signal is heard which precedes an in- 

20 ternational conversation, the subscriber selects the tele- 
phone number which has been awarded to the Lotto game, whe- 
reby he is automatically connected to the Lotto computer 
device. If we presume that the subscriber number is a tele- 
phone number which is attributed to a Dutch speaking subscri-r 
25 ber, the connection device 5 will switch the subscriber to 
the group of Dutch language of the device, and the PABX 
apparatus 7 will set up a connection with a free line of 
the reply apparatus 8 which will then, for instance convey 
the following message : "You aire connected to the central 
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computer of the national Lotto. After hearing the first 
signal, please select your first chosen number by means of 
the selector device of your telephone set. After each signal 
you select the following numbers, in arithmetical order. 
5 After your last choice of numbers, the computer will repeat 
the chosen numbers. Best of luck, and start now". After the 
numbers have been selected following each signal, the im- 
pulses brought about by the selector device are converted to 
computer language and stored in memory 9, so that in other 

10 words, the selected Lotto numbers and the telephone number 
of the subscriber are recorded. Simultaneously, a check is 
carried out in an auxiliary memory 10 in order- to determine 
whether the phone number of the subscriber has already been 
recorded for the current Lotto game. Should this be the case, 

15 a reply apparatus which is connected to the auxiliary memory 
10 will, via this memory, transmit the following message to 
the subscriber : "Your stake has been refused, considering 
you have already entered a previous stake for participation 
this week". In this manner, the possibility is avoided of 

20 abnormally high stakes being entered per participant, which 
are only charged later by the Telephone Utilities Company. 
When however the stake is accepted, the information of memory 
9 is transferred to the conversion and reply apparatus 11, 
which converts the information to spoken language and informs 

25 the telephone subscriber thereof, so that the latter can 

check whether the correct Lotto numbers have been recorded. 
Subsequently, the receiver is hung up again so that the te- 
lephone connection is severed. The conversion and reply appa- 
ratus 11 may be of any type whatever and may comprise a number 
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of electronic switches, so-called gates, as well as for in- 
stance fourty different tape tracks, which can be fed in 
one at a time, as and when these tracks are switched on by 
the preselection of the gates. After the receiver has been 
5 hooked back, an impulse is transmitted to memory 9, which 
passes on the subscriber's number am3 the selected Lotto 
numbers to the scanning unit 12 and to the central computer 
4, in which all the information is recorded on computer tape, 
after which the scanning unit erases the transmitted informa- 

10 tion in memory 9 , so that space becomes free in thismemory 

for new information. Should the telephone subscriber not agree 
with the repeated numbers, he may for instance select the 
digit 0 on his phone selector, whereby the information in 
memory 9 is erased and the amount of the stake is not charged* 

15 In such a case, only the phone call will be charged, and the 
subscriber may start over again* 

The charges for the stakes can be determined in accord- 
ance with the number of selected figures, and in order to 
avoid abnormally high stakes, a maximum amount can be pre- 

20 set which, when exceeded, would be refused by the computer 
device. The computer device would also refuse a stake, when 
for instance figures are selected which do not correspond to 
the Lotto figures. 

The device described above will identify the subscriber 

25 and charge him the phone call and stake costs on his usual 
telephone bill, which shall also state the selected Lotto 
figures and the cost of the stake. 

In order to select the players, the Telephone Company 
may, should it wish to do so, attribute a secret code to each 
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player, which should then also be dialed in order to obtain 
the connection with the computer device. 

Before the drawing of the winning numbers is started, 
the magnetic tape of the central computer 4 is sealed and 
5 safely stored away. After the drawing, the computer is pro- 
grammed with the winning numbers and the magnetic tape is 
then read in at high speed- As a result, the computer docu- 
ments will state the phone numbers of the participants, the 
number and the value of the selected figures and the amount 
10 which is charged on the telephone bill. The winners of prizes 
are identified and payed out with a check or by any other 
means* 

It is perfectly obvious, that some of the above descri- 
bed components of the device could be replaced by others 
15 which pursue the same purpose and that other combinations of 
the components previously described could be considered, as 
long as they remain within the scope of the invention. 
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The embodiments of the invention in which an exclusive 
property or privilege is claimed are defined as follows r, 

1. System for entering and processing gambling stakes, 
comprising i 

(i) at least one reply apparatus, for connection 

to a telephone exchange to which a scubscriber ' s 
telephone is connected, to permit instructions 
concerning the game to be given to that 
subscriber; 

<ii) a memory connected to said reply apparatus 

for the temporary recording of the subscriber's 
telephone number and of selected game figures 
upon which the subscriber enters a stake; 
(iii) a converter and reply apparatus connected to 

said memory and for connection to said telephone 
exchange, for conversion of information, 
recorded in said memory, into spoken language 
and repetition thereof to the subscriber; 

(iv) a central computer connected to said memory 
for permanent recording of information 
temporarily recorded in said memory and for 
recording a sum of money to be charged to the 
subscriber, and 
(v) a scanning unit connected between said memory 
and said central computer for transmitting 
information recorded in said memory to said 
central computer and for erasing said informa- 
tion entered in said memory. 

2. System as defined in claim 1, in which an 
auxiliary memory is provided in the device in order to check 
the number of stakes entered for one same game by the 



telephone subscriber . 

3. System as defined in claim. 1, in which an 
apparatus is connected between the telephone exchange and the 
central computer for a telephone line distributor, with a 
memory on each telephone line, for the temporary recording 

of the telephone number of the telephone subscriber and of 
the selected figures upon which a stake is entered. 

4. System as defined in claim 1, in which there are 
connected between the telephone exchange and the central 
computer for each spoken language, a reply apparatus and a 
conversion and reply apparatus in the language concerned. 




ABSTRACT OF THE DISCLOSURE: 

Device permitting the use of the telephone for 
entering stakes on the Lotto or on any other authorized game 
of chance. It comprises a reply apparatus connected to the 
telephone exchange of the Telegraph and Telephone Utilities 
Company, in order to give instructions concerning the game 
to the telephone subscriber who wishes to take part in the 
game, as well as a central computer in order to record the 
phone number of the telephone subscriber, the selected figures 
or other symbols upon which the stake is entered, as well as , 
the amount to be charged to the telephone subscriber. 
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FROM THE EARiy tape storage devices to 
toda/s sophisticated speech generation 
systems, the keys to the acceptance of voice 
response technology have been ease of use 
and cost savings for the end user. 

The first voice response systems of a 
generation ago provided direct data-base 
access for people working in the branch 
offices of banks and other financial insti- 
tutions. These systems allowed access from 
remote locations to such information as 
account balances and credit lines. They did 
so without the expense of computer termi- 
nals or special communication lines, using 
standard push-button telephones. 

"During this same period, consumers 
began to deal with computers that could 
talk. Such interactions took place primarily 
through telephone installations for reporting 
misdialed and changed phone numbers. But 
financial institutions also entered the talk- 
ing computer arena through bill-paying and 
bank-from-home services. These services 
were an early and important step in reduc- 
ing the amount of paper handled and also 
permitted routine transactions to be serv- 
iced with fewer personnel and branch 
offices. Bank-from-home systems preceded 
the now common automatic teller machines 
by several years. 

Two recent innovations in voice response 
technology have made it more usable and 
acceptable to a variety of users. These are 
the ability of a single system to handle both 
voice and data on the same communica- 
tions line and the ability of a user to change 
the transaction content and the actual spo- 
ken responses. 

By treating the telephone as fust one of 
several input devices to a system, voice 
response enhances the user s operation 
instead of working as a separate entity. The 
system automatically determines the type of 
device on the line and selects the appropri- 
ate response medium—speech or data. Thus 
all input points can be serviced through a 
single system and all inputs to the mainframe 
computer converted into the proper 
format 



from some locations, but through special 
terminals or electronic cash registers from 
others. Handling both types of authoriza- 
tion over one set of lines leads to econo- 
mies of scale. 

For retail stores, a more important fea- 
ture of such a system is that no recalls are ne- 
cessary when a problem occurs. The credit 
card issuer simply sends a "pick up the 
phone* 1 message to the terminal — which 
can be displayed as a special response code. 
The system switches to the voice mode as 
soon as the sales clerk comes on the line. 



Thus, the communications system is easy 
for retailers to use. 

With the appropriate system, a user can 
modify the manner in which the system 
manages different types of transactions, and 
he can modify the messages and responses 
at any time. These capabilities are particu- 
larly important in nonfinancial applica- 
tions in which seasonal and detail changes 
are frequent For example, assume a com- 
pany wishes to change the way its system 
answers the phone from "hello* to "season's 
greetings." In addition, it may want to 



Voice Response 

Systems — 

Technology 

to the Rescue 

for Business Users 



A variety of business messages and transactions 
are simplified when voice response technology 
takes over the telephone lines. 

S. Thomas Emerson 

President 

Periphonics Corporation 
Bohemia, N.Y 



One Line tor Voice and Data 

A good example of the benefits of han- 
dling voice and data on one set of telephone 
lines is in credit authorization applications. 
In this case, a credit card issuer may need to 
certify a sales authorization by telephone 
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Operator gives 
retailer in- 
structions or 

a second 
person to call 



Without a voice response system, credti card authorization is a complex, costly and error- 
prone process. Most errors result from the 'human interface'''— data is incorrectly 
entered by an operator or incorrect data is given to the caller. 



change the description of an item from "ship- 
ped in cases of six" to "shipped in cases of 
twelve" If the system doesn't allow the user 
to change messages, he must return to the 
system manufecrurer for changes, which will 
likely be costly and time-consuming. 

Simple authorization of an action is 
one application area turning increasingly to 
voice response technology. Systems being 
installed today can authorize the accept- 
ance of credit cards and checks, repairs 
under warranty and the shipment of mer- 
chandise. 



Credit card authorizations Illustrate 
how voice response technology gives users 
system flexibility at dramatically reduced 
costs. Issuers of credit cards are subject to 
fraud and misuse of the cards, lb prevent 
such anions, they set up a complex and 
costly procedure for verifying each use of a 
card. For small sales — low dollar amounts — 
cards are checked by sales clerks using 
periodically published listings of "hot" 
(stolen) cards. High dollar amounts must 
be confirmed by telephone calls to authori- 
zation centers — which are rooms full of 
operators answering phone calls and enter- 
ing data into computer terminals (Fig. 1 ). 

This process is both costly and cumber- 
some. Staffing an authorization center to 
deliver service when it is needed presents 
logistical problems, supervision difficulties, 



and high equipment costs. The problems 
are magnified in terms of idle equipment 
standing by to work at peak rimes or during 
peak seasons. 

lb eliminate some of these problems, 
issuers have installed either direct authori- 
zation links to electronic cash registers or 
have special authorization terminals. But 
these provide only a partial solution. Elec- 
tronic registers are located only at high- 
volume sales points, and terminal networks 
are expensive to purchase and to service. 
Furthermore, neither completely elimi- 
nates the need for authorization centers. 

voice response technology, either in 
combination with terminals and electronic 
cash registers or acting alone, gives a credit 
card issuer the means to completely auto- 
mate his entire operation. Moreover, the 



Speak your mind. 




vocabulary development is easy 
with Mtears new vocabulary develop- 
ment system. Supporting the 

Tl 5220 or Gt SM50 
on Inteiec* # mds under HH n* 
or $-100 OEffi 696 compatible) 
under CP/M80," 

the vpp series allows you to code 
unique vocabulary sets for the Tl 5220 
or a SP-250 without breaking your 
development budget 

the vpp series features: 

• DMA voice Digitizing and Playback 

• Parameter Extraction and Coding 

• Screen oriented Parameter Editor 

• voice synthesis 

Ask us to send you our Informative 
brochure on the vpp series. For a 
package including hardware and 
software: 

$3900 

complete systems are also available. 

APPLIED DIGITAL SIGNAL ANALYSIS 

P.O. BOX 1364 PalO AltO, CA. 94301 

(415) 326-7303 
CP/KHMQttai Researai mc; tsft h. intei toe-inter 
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issuer need only maintain a small staff to 
handle difficult or unusual calls. 

How the Voice Response 

System Works 

When a call comes in on a voice response 
system, the system must be able to determine 
whether it is a voice or a data call (voice 
and data enter on the same set of lines). 
The system then automatically switches to 
the appropriate communications mode. 

As illustrated in Fig. 2, a Feriphonics 
system answers the phone and "speaks" a 
predetermined greeting by selecting words 
and phrases from its digital memory Then, 
depending on the system's function, it may 
request the callers Identity — a customer or 
user number— and ask what information 
the caller needs. In an order entry system, 
for example, the question could be whether 
the caller wants to enter, cancel or check the 
sgus of an order. The caller responds by 
way of the Tbuch-Tbne dialer on his phone, 
e^ering the code number or letter for the 
mictions he or she wants to perform. 
^ 40nce the voice response system identi- 
fig the caller and his needs, it must locate 
thei necessary data base, which is either in 
itsprwn memory or in that of another com- 
puter system. It does so by converting the 
TS&h-Tbne inputs into the format of the 
pEoper data base. The system then accesses 
memory in a manner similar to that used by 
a standard computer terminal. When data 
argfeturned, the system uses predetermined 
inductions to formulate an answer for the 
called The words and phrases are drawn 
frojk its own memory. An answer is "spo- 
kenl over the phone, followed by a second 
sefc*f prompts to continue the transaction. 
This sequence of operations is repeated until 
the reason for the call is satisfied. Some 
systems can also switch the caller to an oper- 
ator if the system cannot fulfill the caller's 
request 

At the core of the Periphonics system is 
the TComm 80, an intelligent communica- 
tions processor. Designed for total network 
control, the processor provides host- 
software compatibility and makes terminal 
communications completely independent 
of the host processor. The latter permits the 
host to concentrate on its primary task, 
processing data. 

TComm 80 can support any combina- 
tion of voice response lines, plus asynch- 
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* For credit card authorizations, the system 
gavs the caiier an OK gitvs the reason 
far a rejection, or transfers the call to 
a backup operator 

A much simpler credit card authorization process is possibie using a voice response 
system. Here, a person enters the loop only in the few instances in wbicb the electronics 
portion cannot provide the necessary information. Note that there is only one point 
where buman errors can be made and that confirmation should virtually eliminate them. 



ronous, synchronous, or SDLC ( Synchronous 
Data Link Control) terminals from different 
vendors. It converts ail these into a com- 
mon interface and access method with the 
host computer. It also supports communica- 
tions with and between up to seven inde- 
pendent host systems, either through chan- 
nel attachments or through a communica- 



tions port Message switching is based on 
the originating terminal or message content- 
In any case, there is no need for host 
intervention. 



A Mpice Response Application 

A major oil company with credit card 




Dr S. Thomas Emerson is the president of 
Periphonics Corporation, a leading manU' 
faaurer of voice response systems. A found- 
erof the company be bold several patents 
covering its speed* stomge and generation 
technology. Earlier, Dr. Emerson held a 
researebposition uHtbBrookbavenNational 
Laboratory, Upton, NX He earned a BS 
degree in physics from the Massachusetts 
Institute of Technology and MA and PhD 
degrees in physics from Rice University 
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Making a Computer Talk 



THE TWO KEY J&CTORS in the commer- 
cial acceptance of a voice response 
system are the quality of its voice and the 
system's ability to accurately and economi- 
cally issue spoken responses to a large num- 
ber of telephone lines simultaneously. 

Tb create a high-quality system voice, 
Periphonics employs a Jive-step process. The 
process is built around special recording 
studios and equipment designed primarily 
for that purpose. First, starting with a script 



of all phrases and words that the system 
needs to "speakf trained audio technicians 
reduce the script to its recording format 
That means eliminating all redundancies 
and duplications. Second, the recording 
script is recorded by a trained speaker. Dur- 
ing the recording session, each word — 
called an audio item— is recorded about 1 5 
times. 

Third, using special equipment, the 
recorded words and phrases are electroni- 



cally edited. Then the best version of each 
word or phrase is selected for actual system 
use and adjusted for pitch, tone, and volume. 
Fourth, the final recorded version of the 
words and phrases is edited further to elimi- 
nate extraneous voice and mouth sounds 
and adjusted to the bandwidth of the tele- 
phone system. 

Ac this point, the recording is still in an 
analog-signal format, fn the fifth step, 
through a special encoding process, the ana- 
log signals are converted into digital form 
and stored on floppy disks, each holding 
about 24 seconds of speech. The disks 
("diskettes") are used to load the vocabu- 
lary into the system s solid-state memory 

High-quality digitized speech requires 
high data transfer rates — typically 56 
kbits/s for each connected phone line. An 
independent voice response controller man- 
ages the transfer of this digital data. The 
ability of the voice response controller to 
provide parallel data transfer to many con- 
nected telephone line interfaces is essential 
for a system which can hold many simultane- 
ous "conversations" without degrading the 
quality of speech or any single line. 

The central processing unit receives 
decoded DTMF tone inputs from the individ- 
ual telephone line interface cards. It "speaks" 
the response to the appropriate telephone 
line by providing the voice response con- 
troller with parameters which specify voice 
response vocabulary items to be played back. 
A vocabulary item can vary in duration from 
135 ms to 17 s and is specified to the 
voice controller by just 3 parameter bytes 
received from the CPU. Sentences are com- 
posed of concatenated items. 

The voice memory is organized into 
tracks and streams as shown. Each track 
contains 17 s of speech information. Tracks 
are composed of streams, each containing 
135 ms of speech information. Thus 128 
streams make up one track Track informa- 
tion is fed to a PWM (pulse-width modu- 
laiicm)decoderwtodicorrveTOti 
signals into amplitude-varying signals suita- 
ble for transmission over the phone lines. 
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operations in the Midwest was handling 
■ 300,000 calls a month at its authorization 
center. That required a staff of 44 operators, 
plus supervisors. The authorization process 
contained four critical points that are sub- 
ject to errors, and three out of the four were 
subject to human error (see Fig. 1 again). 

With the cost of gasoline rising, the oil 
company was faced with two obvious 
choices. The first was to rapidly increase the 
center's capacity That would require addi- 
tional staff, more equipment, and larger 
facilities. The second choice was to raise the 
"floor limit" — the sale amount for which 
the gas station must phone the center and 
obtain authorization before accepting the 
customer's card. However, an estimate of 
raising the floor limit by $10 predicted that 
"bad card" losses would double. 

Since the company had over 17,000 
outlets, the cost of installing a sufficient nunv 
fcfrfj of terminals and support communica- 
qons lines to handle the expected increase 
in calls was prohibitive. 
: ~i penphonics installed the voice response 
credit card authorization system shown in 
Egi 2 for the oil company in the fall of 1981 . 
vpjUhin 60 days the system was handling 
4® ,000 calls a month— a 25% increase— but 
with a staff of just 11 operators (down from 
tfce 2 previous 44). The cost per call dropped 
by 60% and the bad-card acceptance rate 
hjfci also fallen. In feet, operating cost sav- 
ingp paid for the system in less than six 
ninths. 

f^There are two interesting aspects to the 
story First, one of the supposed drawbacks 
og^oice response technology is its de- 
pendence on cone-generating telephones. 
Tne oil company gave its dealers two op- 
tions: either install tone-generating phones 
or purchase low-cost adapters. After one 
month, all but a handful of outlets were on 
the system. The second aspect illustrates 
how dramatic industry acceptance becomes 
when a system is effectively designed and 
implemented Since the first installation, 
Penphonics has installed similar systems 
for six of the seven major oil companies 
in the US. 

Voice Response in Order Entry 

For most companies, order processing 
is a rime-consuming, expensive operatioa 
Customers must All out forms and mail them. 
Upon receipt, the envelopes must be 



opened, checked, and key-punched into the 
order entry system. In addition to the costs 
and possible errors involved, the company 
always works with old data in calculating 
inventory and cash flow in that it is always 
making assumptions about orders in the 
mail based on past experience. 

One solution to the problem is a tele- 
phone order-taking system in which ope* 
rators sit at computer terminals and take 
orders over the phone This approach elim- 
inates the uncertainty about what is in the 
mail but it imposes extensive costs similar 
to those of the credit card authorization 
centers. 

A better solution is voice response 
technology Using different access codes for 
customers, sales people, and managers, 
voice response systems automatically accept, 
confirm, change, delete, and report on or- 
ders without the expensive terminals and 
communications lines of authorization cen- 
ters. The key features of Periphonics' 
voice response systems — the ability to han- 
dle voice and data on one set of lines and 
the means to alter transaction and message 
content — are particularly important in or- 
der entry applications. For example, com* 
panies can give preferred customers termi- 
nals for high-volume ordering and change 
the content of the call and the responses to 
it when products or prices are altered 

A major US. pharmaceutical company, 
for instance, found that voice response 
significantly increased order speed while 
reducing both costs and errors. The key to 
this success is the quality of the system s 
voice. Previously, the company used a small 
system having a very mechanical voice 
quality. Consequently, it was avoided by 
sales staff and customers alike. The installa- 
tion of a high-quality voice plus the other 
features of voice response technology made 
the difference. The new system now han- 
dles a large percentage of die company 's 
orders without order forms or the assis- 
tance of operators. 

Interestingly, the new system also 
changed ordering patterns. For example, 
the company began to receive orders dur- 
ing the middle of the night. The reason was 
that hospitals transferred the supply and 
ordering tasks from their overloaded day 
pharmacists to their night pharmacists. Not 
only was the day-shift workload eased, but 
orders often arrived at the phanriaceuttcai 
company one day earlier. 
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Voice Response Ranges 

Par and wide 

Voice response technology has found its way 
into a wide variety of business and non- 
business applications. In the government 
area, people in Clark County Nev, report for 
Jury duty by calling a voice response system, 
rather than sitting in a juror s waiting room 
This scheme saves money for the county 
and is less annoying to jurors. 

Several retail-store chains use voice 
response to report store performance, get- 
ting the information to management faster 
and more accurately Major automobile man- 
ufacturers use such systems to validate the 
status of warranties and vehicle recalls. 

Several airlines have found voice re- 
sponse an effective tool for taking reserva- 
tions from their best custc*n^ 
ing lost baggage. Cable TV operators are 
turning to voice response to take orders for 
programming changes from subscribers and 
to offer advertisers efficient telephone order- 
taking service. 

Bankers around the country find voice 
response a logical alternative and en- 
hancement to automatic teller machine 
networks. It gives consumers access to 
account information and provides the abil- 
ity to transfer funds and make inquiries with- 
out visiting a branch. Some banks have 
opened systems to the public for receiving 
automatic interest-rate quotations. In 
Ecuador, the Banco del Pacinco uses the 
technology to provide a wide range of 
in-office and bank-at-home services. One 
service is a direct computer link to the SWIFT 
international banking network, which per- 
mits a person in Ecuador to sit in his home 
and, using the banks voice response system, 
trade shares on European exchanges. 

The keys to these successes stem from 
the technology's cost-eflfeaiveness and its 
ability to respond in a dear, understandable, 
humanlike voice. Of course, voice response 
technology cannot exist alone, nor is it the 
complete solution to all problems. But it 
enhances and works with other data-entry 
equipment to provide a full set of data com- 
munications alternatives to the business 
community fffl 



FOR FURTHER INFORMATION 

Contact Dr. S. Thomas Emerson, President, Peri- 
phonics Corporation, 4000 Veterans Memorial 
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[57] ABSTRACT 
The apparatus for identity verification using a data card 
contains at least one terminal and a security service 
station. The terminals) and the station are connected to 
each other via a communication system. The terminal is 
provided with a central processing unit including a 
memory, a card reader for reading data from the data 
card, a sensor or number input device for introducing 
personal identification information, and a crypto mod- 
ule. The crypto module encrypts and decrypts data 
received from the memory under the control of the 
central processing unit. The security service station 
likewise also contains a central processing unit includ- 
ing a memory, and a crypto module. This station also 
contains a comparator for comparing personal identifi- 
cation information with reference personal identifica- 
tion information. Both kinds of information are trans- 
mitted to the station from the terminal. 

8 Claims, 8 Drawing Figures 
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APPARATUS AND METHOD FOR 
CRYPTO GRAHIC IDENTITY VERIFICATION 

BACKGROUND OF THE INVENTION 

1. Field of the Invention 

This invention relates to an apparatus for identity 
verification by means of a data card with protection 
against misuse of the card by unauthorized users. In 
particular, this invention relates to an apparatus yield- 
ing access to sensitive data stored on a personal data 
card only to the authorized owner. This invention also 
relates to a method based on cryptographic principles 
for identity veritication. 

2. Description of the Prior Art 

Plastic cards for different types of stored data are 
presently in wide use. Application examples are credit 
cards and cards bearing access control information for 
automatic teller machines. Such cards are used to per- 
form authorizations. 

However, these data cards suffer from some short- 
comings: (A) The amount of data that can be stored on 
a card is limited. Presently the storage capacity is about 
100 bytes. (B) The storage normally is of the read-only 
type. (C) It a card is lost there is only minimal protec- 
tion against misuse. 

In order to overcome these shortcomings, a so-called 
personal data card (PDC) is suggested. Such a personal 
data card would contain or be provided with a non- 
volatile (for instance, RAM type) storage device having 
a high storage capacity, for instance a storage capability 
of several kbytes. This PDC should also be provided 
with an effective protection against loss or unautho- 
rized data access. Such a PDC could be used for a vari- 
ety of new applications. 

Examples for the kind of information that may be 
stored and for the usage of such a personal data card are 
the following: 

(a) The PDC may be used as an electronic ID card 
containing personal data such as name, date and place of 
birth, height, Social Security Number, driver's license 
information, passport number, and address. The ID 
card could be used to help speed up procedures such as 
identifications of the owner and form fill-ins. 

(b) The PDC may contain the health history of the 
owner combined with information about medical treat- 
ments, surgeries, vaccinations, allergies, anomalies, 
blood type, rh factor, etc. Availability and fast evalua- 
tion of these data are important in a case of emergency. 

(c) The PDC may be used as personal key for com- 
munication security, e.g. containing, the owner's pri- 
vate signature key. 

(d) The PDC may be used as a rechargeable credit 
card. The card issuer such as a bank "charges" or 
"loads" the card with a certain amount of money. With 
each use the owner withdraws a portion of this amount. 
After consumption of the total amount the card will be 
"recharged". 

(e) The PDC may be used as a personal notebook 
and/or to store, for instance, frequently needed infor- 
mation such as telephone numbers. 

A technical implementation of a PDC could be based 
on magnetic bubble memory chips. These chips would 
eliminate the above-mentioned shortcomings (A) and 
(B). 

Also other read/write memories capable of storing 
data without a permanent energy supply may be used. 
Yet, the shortcoming (C), that is the problem of protect- 
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ing the stored sensitive, confidential and/or secret data 
against unauthorized access and modification, still 
would remain. 
In the prior art cryptographic principles [1-11], for 

5 instance for identity verification, are disclosed. Based 
on these cryptographic principles, symmetrical (the 
Data Encryption Standard or DES) and non-symmetri- 
cal systems (Public Key Cryptosystems) may be imple- 
mented. Symmetrical systems are described, for in- 

10 stance, in [1], whereas non-symmetrical systems are 
described, for instance, in [2-11]. 

One problem associated with presently known iden- 
tity verification systems resides in the fact that the card 
reading terminal may be connected to a communication 

15 system which is unprotected from non-authorized indi- 
viduals or intruders. Information contained in the card 
may be obtained by the intruder(s) via such a communi- 
cation system. Obviously this should be prevented since 

2Q sensitive or even secret data may be stored in the card. 
Another problem associated with conventional identity 
verification systems relates to information which re- 
mains stored in the terminal after a validation operation. 
This information may be read out by an intruder. Again, 

25 access to sensitive information should be prevented. 
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SUMMARY OF THE INVENTION 
Objects 

It is an object of the invention to provide an appara- 
65 tus for validation of a person presenting a data card, said 
apparatus being connected to an unprotected communi- 
cation system and said card being nevertheless secure 
against intruders. 
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It is another object to provide an apparatus for yield- second memory under the control of the second central 

ing access to secret or sensitive data stored on a per- processing unit. The station further contains a compara- 

sonal data card with protection against misuse of the tor which is connected to the second central processing 

card by unauthorized users. unit for comparing personal identification information 

It is still another object to provide an apparatus 5 transmitted from the terminal with reference personal 

which contains a terminal having a card reader, identification information, also transmitted from the 

whereby said terminal is connected to a communication terminal. 

system which may be unprotected against intruders. According to another aspect of this invention, a 
It is still another object to provide an apparatus for method for cryptographic identity verification is pro- 
validation of a personal data card which apparatus in- 10 vided. This method comprises the following steps: 
corporates a terminal wherein no card information re- (a) Reading card information from a personal data 
mains after a validation process. card and entering personal feature data into a terminal. 

It is still another object to provide an apparatus for The card information comprises reference feature data 

validation of a personal data card which incorporates a as well as a first key. The reference feature data and the 

terminal which does not contain a reference personal 15 first key are encrypted with a public network key 

identification information on a permanent basis. thereby forming a first cryptogram. 

It is still another object to provide an apparatus for (b) Generating a temporary key and a message num- 

validation of a personal data card that contains secret or ber in the terminal. 

sensitive data in encrypted form and additionally refer- (c) Encrypting the personal feature data, the first 
ence personal identification information also in en- 20 cryptogram contained in the card information, the mes- 
crypted form. sa S e number and the temporary key with a public net- 
It is still another object to provide a method for cryp- work key in the terminal. These data form a first mes- 
tographic identity verification providing for protection sage. 

against intruders tapping the communication system (d) Sending the first message to a security service 

used for transfer of messages. 25 station via a communication system. 

It is also an object of this invention to provide a (e) Decrypting the first message including the first 

method for detection of a disconnection between a cryptogram with a secret network key in the security 

terminal and a communication system by performing a service station. Thus the first key, the message number, 

disconnection check. the feature data, the reference feature data and the tem- 

It is still another object of this invention to provide a 30 porary key are obtained. The mentioned secret network 

method for detection of a disconnection between any of key is correlated in a well-known manner to the public 

a plurality of terminals and a communication system, network key. 

without the predistribution of secret key information (0 Comparing the feature data and the reference 

from said communication system to said terminals. feature data with each other in the security service 

35 station. 

Summary ( g j Generating a modified message number by apply- 
According to one aspect of this invention, an appara- ing a publicly known function to the message number in 
tus for identity verification using a data card is pro- the security service station. 

vided. In particular, the card is a personal data card. (h) Encrypting the modified message number and the 

The apparatus grants protection against misuse of the 40 first key with the temporary key in the security service 

data card by unauthorized users. station. Thereby a second message is formed. 

The apparatus contains a terminal and a security (i) Sending this second message back to the terminal 

serVice station whcih are connected to each other by a via the communication system. 

communication system provided for transmitting digital (j) Decrypting the second message with the tempo- 
data from the terminal to the security service station, 45 rary key in the terminal. Thereby the modified message 
and vice versa. number and the first key are obtained. 

The terminal contains a first central processing unit (k) Comparing the modified message number with a 
having a first memory. This memory is provided for generated modified message number in the terminal, 
storage of a program, of a public network key, and of The generated modified message number is self- 
variables. The terminal also contains a card reader for 50 generated in the terminal by applying the publicly 
reading data from the personal data card and for intro- known function to the message number, 
ducing these data into the first memory. The data stored (1) Using the first key to decrypt the secret data, 
on the card may include sensitive or even secret data. The invention presents a solution to the problem of 
The terminal further contains an input device for intro- misuse protection of a lost data card. The invention uses 
ducing personal identification information, such as per- 55 personal feature extraction (or personal identification 
sonal features or personal identification numbers, into number entries) and verification (for instance, finger- 
the first memory. The terminal also contains a first prints or voice) in conjuction with cryptographic prin- 
crypto module which is connected to the first central ciples. Both cryptographic systems, that is the symmet- 
processing unit. The first crypto module is adapted to rica! (e.g. DBS) one and non-symmetrical ones (Public 
encrypt and decrypt data received from the first mem- 60 Key Cryptosystems), may be applied, 
ory under the control of the first central processing unit. The invention guarantees that personal data cards can 

The security service station contains a second central be used only by their owners. No easily breakable "se- 

processing unit having a second memory. This memory cret" memo codes (birthday, wedding date, etc.) as in 

is provided for storage of a program, of a secret net- today's systems are necessary- No user specific informa- 

work key, and of variables. The station also contains a 65 tion remains in the terminal, assuring full user mobility, 

second crypto module which is connected to the second The security service station does not have to store user 

central processing unit. The second crypto module is names and keys. The terminals can be kept inexpensive 

adapted to encrypt and decrypt data received from the as the feature comparator is located in a central location 
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and hence can be shared by many terminals or subscrib- nal B transmits its public key PK.B to the terminal A. 

ere- Passive wiretapping of the key PK.B is of no use for the 

The method according to the invention can be used in intruder X as he cannot decrypt with it However, if the 

Personal Access Control Systems with possibly inse- intruder X replaces B's key PK.B by his own key PK..X, 

cure lines between feature extractor and comparator. 5 he is able to read A's encrypted messages by decryption 

The foregoing and other objects, features and advan- with his secret key SK.X. For the terminal A there is no 

tages of the invention will be apparent from the follow- way to decide whether the received key came from the 

ing more particular description of preferred embodi- terminal B, as claimed, or from the intruder X. 

ments of the invention, as illustrated in the accompany- The solution of this problem is based on the following 

ing drawings. 10 assumptions: 

BRIEF DESCRIPTION OF THE DRAWINGS (a > ° ne or more s 0 " 0311 ^ "Security Service Stations" 

SSS are installed in the Communication System CS. 

to toe drawings: The Station SSS is located in a physically secure area, 

FIG. 1 is a diagram illustrating the prior art concept e.g. at a network node 

0f «J? H S Key . Cr yptography; » (b) The Station SSS uses a pair of the aforementioned 

FIG. 2 is a diagram illustrating an apparatus contain- "network keys" PK.N and SK.N. The key PK.N is 

ing various terminals and a security service station con- made public. Although this key PK.N is not secret it 

nected to an unprotected communication system, said must ^ that n0 one ^ terminal 

apparatus undergoing a disconnection check; from being supplied with the proper key PK.N. A sim- 

FIG. 3 is a flowchart illustrating a disconnection 20 pie way to achieve this is to publish PK.N in the news- 
check in an apparatus according to FIG. 2, paper 

FIG. 4 illustrates a personal data card and the infor- (c) The Station SSS is able to carry out the following 

mabon contained therein, simple functions: 

FIG. 5 is an apparatus for identity verification ac- receiving a short message; 

e °ffi?£ m T2£ O0 '% d v •„ • 25 decrypting this message via a PKC algorithm using 

FIG. 6, 6A and 6B are flowcharts illustrating a vah- the secret network key SK.N; 

dation process in the apparatus according to FIG. 5. modifying the message by applying a publicly known 

DETAILED DESCRIPTION OF THE function (e.g. by adding 1); 

PREFERRED EMBODIMENTS encrypting the modified message and sending it back 

. . . . , ..... . 30 to the inquiring terminal; 

• 'iT^ U ffu a P T of^ed network notifying a SU p er vi S or (man or machine) if there is 
keys \ the concept of the network keys will first be any conflict 

explained. Thereafter, the logical operating sequence of i t should be noted ^ sss ^ s^unty Service 
atypicalpersonaldatacard vahdationwiU be explained. station, does not need any extensive storage facilities 
In cornmumcatior, .networks with a large number of 35 for tong messages, subscriber names or their public 
terminals or subscribers and frequently changing con- keys . According to FIG. 2, the Station SSS basically 

r™?™! * °^^ Vanto6 S >, fu t0 ^ Se P ? Uic K - ey contains a PKC crv Pto module MS which communi- 
Cryptosystems (PKC), see [2-11]. Central security cates with the communication system CS. 
equipment, if necessary, should be as simple as possible. During an active wiretapping by the intruder X one 
Passive as well as active wire tapping has to be taken 40 of th e terminals A,B, ... is necessarily disconnected 

OT a ^ C ? U T „ . from the network CS and SSS, at least during certain 

FIG. 1 schemabcaly shows a PKC system according of time . In mG 2 the disconnecUon 5 is desig . 

to the prior art, see [2]. Two stations or terminals A and nated b y DI. The assumably disconnected terminal A 
^T^V? MC - f V a D COmmunic ^ , ,i?!; could try to detect such a situation by sending messages 
S^a^ A and , B , co ff n PKC 45 to the network CS, SSS. i.e. the nearest node, but fhe 
crypto modules MA and MB, respectively These mod- answers could be simulated by the intruder X. The 
ules MA and MB operate with a predetermined encryp- method illustrated in FIG. 3 can prevent this, 
ton algorithm Ceand a predeterrmned decryption algo- According to the flowchart of FIG. 3, the following 
nthm Cd, respectively. The terminal A is provided with steps will be taken 

^^^^t^^^^ 9 ^^ 9 '^ 50 K "n* affected terminal (for example terminal A) 
SStL 4 nT^H f ° kCy K "l" >"* at randomlv selected *" d 35 often as possible 

B il '.T^y?* ™ h Z a short messa S e C 1 10 Me SceoOt, Service Station SSS. 

SZilti^Tfh g 1 ^ PUW,C k6y 5£ ™» messa « e C - 1 inciudes 0* ^tio" « ^ress (A) 

T^^SSc^^ a 6 T^J^f 55 unique, it additionally contains a message number MNO 
E3£EE?J2SP « * r tb LTT d B - " insisting of the time, date and a random number. The 

SSS?- £a v Y ^"."S fordecr yP? on : combination (A, MNO, PK.A) then is encrypted under 
LT?£ t £ der . X K , CO f nneCt P d ?» * e ^nimumcation Ae pubHc net work key PK.N that is: 

system CS is not able to derive intelligible information 

from the cryptogram. But if the intruder X becomes 60 c i = {amno,pica} pkn (i) 
active, i,e. if the intruder X inserts messages without 

being detected, countenneasures are necessary. These The notation "{. . . } PK" means PKC encryption under 
countermeasures comprise application of a public net- the key PK. This message C.1 is transmitted to the 
work key PK.N and a secret network key SK.N. as Security Service Station SSS. 

illustrated in FIG. 2 and as will be explained in greater 65 2. If there is no disconnection DI t the message C.1 is 
detail subsequently. decrypted by the Station SSS with the key SK.N. 

In FIG. 2 the case of decentralized key storage is Therefore, M.i=DECR.SK.N(C.l) will be obtained, 
shown. After being asked by the terminal A, the termi- The message number MNO is modified to MNO' by a 



4,438,824 

7 8 

publicly known function f and along with the address such that it provides protection against misuse of the 

(SSS) of the Station SSS encrypted under the public key card 2 by unauthorized users. 

PK.A of the terminal A. This results in a message C.2 The apparatus contains various terminals 4A, 4B t . . . 

which are connected to an unprotected communication 
c.2={sss,MNa} PK.A (2) 5 S y S t em 5 This communication system 6 may be, for 
, , , . , * »w • . * instance, a telephone or a broadcasting net. It raav also 
which is sent back to the terminal A. Here it is do- be a ket switching netW ork. Such communication 
crypted with the secret key SK.A of the terminal A^ £ g . ^ acee ssable to intruders. To the corn- 
In order to determine whether a disconnection DI J . . . ♦ * ;„ i « „ , „ „„,™ 

• . . . . , u ^ . t 1 ^ - . munication system 6 is also connected a security service 

prevails, a timer is started at the tune t.l when the first in t . _ J ... , , . t(ljlA ™„ «u 

message C.l is sent to the station SSS. The timer is 10 f Uo * 8 ' ^ ^dividual termmals 4A 4B . . may all 

stopped at the time t.2 when the second message C.2 is ha ^ e u the ^ ^l* 6 "' onJy the terminal 4A 

received by the terminal A. An evaluation is made Wl11 be considered more closely 

whether the time difference (t.2-tl) is within a prede- To P r0Vlde *■ unforgeable link between the card 

termined time limit If it is not, an alarm is caused. If it ownf * and the card 2, personal identification informa- 

is, the determination is made whether f(MNO) as evalu- tion is introduced into the termmal 4A. The personal 

ated in terminal A equals MNO' as received from Sta- feature is symbolized by the card owner 10. The per- 

tion SSS. If these data are not equal, an alarm is caused. sonal verification may be based on voice or fingerprint 

One could think of the following attempts to breach recognition. However, in some instances, it may be 

this security system: sufficient that the card owner enters his personal identi- 

1. The intruder X tries to simulate the answer of the 20 fication number PIN via a keyboard instead. Unfortu- 
Station SSS. This is impossible as the intruder X cannot nately the personal features extracted from the owner 
decrypt the message C.l and properly modify the nun> 10 cannot be used directly for generating cryptographic 
ber MNO. keys as the resulting bit patterns vary to a certain de- 

2. The intruder X receives the message C.1 and hands gree. The crypto keys, on the other hand, must be re- 
it without change via another line to the station SSS to produceable bit by bit. In order to overcome this prob- 
have it validated.' lem, the security service station 8 is equipped with a 

But the station SSS tries to send back the answer to personal feature/reference feature comparator, as will 

the indicated sender's physical address and therefore b e explained later. The security service station $ uses, as 

necessarily notices that the terminal A has already built mentioned earlier, a pair of network keys, PK.N and 

up a connection to another party (the intruder X is SK.N. Ther terminal 4A is equipped with a central 

interested in intercepting only during terminal A's con- processing unit 12 with which is associated a memory 

nection periods). Because of the resulting conflict situ'a- 14 i ns tead of the central processing unit 12 and a sepa- 

tion an alarm call is issued by the Station SSS to a super- rate memory 14, a microcomputer may be used which 

visor system. already contains a memory. The central processing unit 

To reduce the probability of detection the intruder X n preferably may be a microprocessor. The memory 14 

must keep the time of interference as short as possible js used for e of a rogranit of the public network 

On the other hand the terminals A,B, . . . should send . PK.N, and of variables. 

their messages as often as possible in order to increase A cafd reader M is used for rfiadi ^ information 

th^probabihty of ^tection from ^ naJ data card 2 The card readef 16 is 

With reference to FIGS. 4-6 the protocol for a vah- w A , K , A , # ,* -~ , 

... f ^ 1 j * j /t»¥^^\ -11 u connected to the central processing unit 12. The card 

dation of a personal data card (PDC) will now be ex- , A . x , , . A F • *t_ * 1 

- . d r y ' data are introduced mto the memory 14 via the central 

According to FIG. 4, a personal data card 2 contains Processing unit 12. A feature extractor 18 is provided 

sensitive and/or secret information. The data stored on *> r extracting specific features of the card owner 10 mto 

a PDC must not be disclosed to an unauthorized person 45 the memory 14. The feature extractor 18 has an input 

nor must it be possible to change these data without device such 38 a fingerprint sensor which has to be used 

authorization and without detection. The information b y the card owner 10 in a verification process. The 

on the personal data card 2 has the following structure: feature extractor 18 is also connected to the first central 

it contains the name of the user USER NAME, the processing unit 12. 

public key of the user PK.USER, and a public network 50 A very important unit in the terminal 4A is a crypto 
key PK.N. It is again assumed that the public network module 20. The crypto module 20 is also connected to 
key PK.N has been published. The card 2 further con- the central processing unit 12. Preferably, the crypto 
tains a reference feature REFERENCE FEATURE, module 20 may comprise two units, namely a DES 
and a key of a symmetrical cryptographic system, espe- crypto unit and a PKC crypto unit. The PKC unit spe- 
cially a DES-KEY. If 3 personal identification number 55 cifically may comprise a chip that works according to 
(PIN) method is used, the REFERENCE FEATURE the so-called RSA method which is known in the art 
would be replaced on the card 2 by the PIN. It will be from reference [3]. Generally it has to be mentioned that 
noted that the REFERENCE FEATURE as well as the crypto module 20 should be able to handle DES as 
the DES-KEY are encrypted with the public network well as PKC algorithms.* 1 The crypto module 20 is 
key PK.N. Subsequently, a PKC encryption will be 60 adapted to encrypt and decrypt data received from the 
denoted {. . . } whereas a DES encryption will be de- memory 14 under the control of the central processing 
noted <...>. Finally, the card 2 contains SECRET unit 12. 

DATA which has to be protected. These SECRET *' However, a symmetrical system (e.g. DES) is not necessary A PKC 

hata „ M . • . -*u + Ua rvco vnv t-u..„ algorithm could be used it its place without compromising the security 

DATA are encrypted with the DES-KEY. Thus, the systefIlt ^ rcason fo £ using symraet ricij cryptoalgorithms & 

card 2 contains a non-symmetrical cryptogram as well 65 their higher speed. 

as a symmetrical cryptogram. Associated with the central processing unit 12 is a 

In FIG. 5, an apparatus for identity verification using time generator or clock 22. This time generator is used 

a data card 2 is illustrated. The apparatus is designed to determine the time period which has elapsed between 
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sending a message and receiving a response message, as tion read by the card reader 16 may be preferably corn- 
will be explained later. The time generator is also used prise all information contained in the card 2, as shown in 
to determine the time and date included in the message FIG. 4. Subsequently the central processing unit 12 
number MNO. A keyboard 24 provides access to the generates a temporary DES key at random which is 
unit 12 from outside. A display device 26 may be associ- 5 designated as DES.TEMP. The random number genra- 
ated with the keyboard 22. A random number generator tor 28 is used for this prupose. There is also generated a 
28 is also connected to the central processing unit 12. message number MNO. Now the following data are 
This generator is used for generating a temporary present in the terminal 4A: the address T of the terminal 
key.* 2 The central processing unit 12 is connected to the 4A wh j ch ^j,^ the message, the FEATURE extracted 
communication system 6 via a communication interface io by the feature extractor 18, the cryptogram (REFER- 

30- , u fc . , . . . . . ENCE FEATURE, DES key) PK.N obtained from the 

** and a random number to be included in the message number MNO. , ' , J 7 . . , VT/ _. , 

It will be noted that the design of the security service P u ersonal data 1 he ^^ x ^ m ^f ^ 

station8is S imUartothatofthtterminal4A.These C u- the temporary DES key DES.TEMP. These data are 

rity service station 8 also contains a central processing ™w encrypted with the public network key PK.N to 

unit 32 which has a memory 34. The memory 34 is used form a first message CI. 

for storage of a program, of a secret network key SK.N, The first message C.l is sent to the secunty service 

and of variables. station 8 via the communication system 6. At this point 

A crypto module 36 is connected to the central pro- the time from time generator or timer 22 is read into the 

cessing unit 32. This crypto module 36 is used to en- memory forming a first time Tl. 

crypt and decrypt data received from the second mem- The first message C.l is decrypted by the security 

ory 34 under the control of the central processing unit service station 8 with the secret network key SK.N. 

32. The crypto module 36 should have the same design This is done by the crypto module 36. As a result all 

as the crypto module 20 of the terminal 4A. data contained in the curved ( . . . ) parentheses of the 

The central processing unit 32 works together with a message C.l are now available in the station 8. Subse- 
comparator 38 which is connected thereto. This com- quently it is checked whether the received message 
parator 38 is used for compairing transmitted personal . number MNO is situated in a predetermined time win- 
identification information with reference personal iden- dow. If this is the case, the message number MNO is 
tification information which is also transmitted via the valid. 

communication system 6. Now the inner cryptogram of the first message C.I, 

In the security service station 8 there may also be JU that is the cryptogram {REFERENCE FEATURE, 

provided a time generator or clock 40. This time gener- des key} PK.N, is decrypted with the secret network 

ator 40 may also be used in connection with the deter- key SK.N. Thus, the REFERENCE FEATURE and 

mination of the time period elapsed between emitting the D ES key will be obtained as clear data, 

and receiving a message. The central processing unit 32 n& next step fe tQ compare ^ transmitted FEA- 

is connected to the communication system 6 through a JJ XURE with the transmitted REFERENCE FEA- 

commimication interface 42. TURE. The comparison is performed by the compara- 

The crypto module 20 is preferably designed such tor 38. Such comparators are, for instance, known in the 

that it works as a public key system using a public ne- conve ntional PACS (personal access control) methods, 

towrk key PKN ujits encrypting operation mode and If the comparison is positive, i.e. the features corre- 

as symmetrical or DES system using a symmetrica^ or « d defmed Iimits a modified message num . 

DES key and additionally a temporary symmetrical or £ MNQ , {s £ enerated . Xhis modified message number 

DES key m its decrypUng operation mode. The crypto MNO' is obtained from the transmitted message number 

module 36 may preferably be designed such that it ^ m knQwn functi(>n R 

works as a public key system using a secret network key *^ f ono J ng data m encrypted with 

SK.N in its decrypting operation mode and as a sym- * J 4 , i r^r^cmxjm ^ jl „ C cc 

* • i ivcc *. • *u * * * the temporary DES key DES.TEMP: the address SSS 

metrical or DES system using the temporary symmetn- c . v ./ J , . 0 .« ,. r , _ 
cal or DES key iA its encrypting operation mode. As of Sf ™"% se ™i s ^°" ?' the modified message 
conventional, the secret network key SK.N is corre- nu , mber MNO and the DES key. TTie encryption re- 
lated to the public network key PK.N. sults ™ a se u COnd mesS ?& C2 ' 11115 560011(1 messa S e 02 

In absence of a card user 10 the terminals 4A, 4B . . . 50 * sent to the terminal, 

are "empty", that is no user keys or reference features " ere ; ^ received second messag^ 2 is decrypted 

are stored. After insertion of the personal data card 2, ™* the temporary DES key DES.TEMP. On arrival 

the respective module 4A or 4B is dedicated to the ^^^^J?^"^*^*^^^?"^ 

specific user 10 if the validation procedure has been at a tune T.2. If the time difference (T.2— T. I) is smaller 

carried out successfully. 55 ^ m a predetermined time limit, then a determination is 

In FIG. 6 a flowchart is illustrated indicating how a made whether the modified message number MNO' is 

validation process may be performed. On the left side of oka y. For this purpose, in the station 8 the function F is 

FIG. 6 the actions of the terminal are registers, whereas applied to the message number MNO previously sent 

on the right side of FIG. 6 the actions of the security out Thus, the modified number F(MNO) is obtained. If 

service station 8 are described. 60 tnis number F(MNO) equals the received modified 

According to FIG. 6 a PDC validation process is message number MNO', that is if the check is positive, 

started by inserting the personal data card 2 into the the SECRET DATA of the card 2 are decrypted by the 

card reader 16 and by activating the sensor of the fea- aid of the DES key. Then the operation is continued 

ture extractor 18. Instead of a personal feature, also a using the required SECRET DATA, 

personal identification number may be entered into the 65 Finally, the DES key, all information read from the 

terminal 4A. The card reader 16 will read the PDC personal data card 2 and the personal FEATURE are 

information, and the feature extractor 18 will extract erased from the memory 14 of the terminal 4A, and the 

personal feature(s) from the card user 10: The informa- operation is stopped. 
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In order to satisfy the demands of Data Security 
Laws the SECRET DATA could be structured by 
additional encryptions assuring that only certain parts 
of it may be accessed at a time. 

The advantages of the apparatus illustrated in FIG. 5 5 
and of the method shown in FIG. 6 are as follows: 

(a) The personal data card (PDC) may contain data 
which have to be pretected against misuse. These data 
are effectively protected since access is only permitted 
after a positive identity check. Thus, it is guaranteed 1° 
that personal data cards can only be used by their own- 
ers. 

(b) The terminal itself does not need to contain a 
comparator in order to determine whether the autho- 
rized user has inserted the card into the card reader and 15 
additionally supplied a personal feature or a personal 
identification number (PIN). In the present invention 
such a comparator is incorporated into the security 
service station. It can be shared by a large number of 
terminals. As a result, a relatively inexpensive system 
for cryptographic identity verification is obtained. 

(c) The security service station does not have to store 
any data of the user, such as user names and keys, since 
these data are stored in an encrypted form on the per- ^ 
sonal data card. Therefore all changes of the user data 
will be made on the card itself. It is not necessary to 
update such data in the security service station. 

(d) Another advantage resides in the fact that any 
security service station to which is connected the termi- 3Q 
nal in use can perform the validation as long as this 
station is provided with the secret network key (SK.N). 
That means that a single personal data card can be used 

in connection with separate security stations without 
the necessity of any communication about the personal 35 
features between these stations. This feature grants 
wide mobility for the user. In other words, the user can 
utilize his or her card at various locations. 

(e) In the apparatus and method according to the 
invention a non-ambiguous identity verification is possi- 
ble even though the connections between the terminal 
and the communication system including the security 
service station may be unprotected. 

(f) As no information remains in the terminal again 
wide mobility is assured for the user. 45 

While the forms of the cryptographic apparatus and 
method herein described constitute preferred embodi- 
ments of the invention, it is to be understood that the 
invention is not limited to these precise forms of assem- 
bly, and that a variety of changes may be made therein 50 
without departing from the scope of the invention. 

What is claimed is: 

1. An apparatus for identity verification using a data 
card with protection against misuse of said card by 
unauthorized users, comprising in combination: 55 
(a) a terminal containing 

(al) a first central processing unit having a first 
memory for storage of a program, of a public 
network key, and of variables; 
(a2) a card reader for reading data from said per- 60 
sonal data card and for introducing said data into 
said first memory, said data including sensitive 
data; 

(a3) input means for introducing personal identifi- 
cation information into said first memory; 65 

(a4) a first crypto module connected to said first 
centeral processing unit, said first module being 
adapted to encrypt and decrypt data received 



from said first memory under the control of said 
first central processing unit; 

(b) a security service station containing 

(bl) a second central processing unit having a sec- 
ond memory for storage of a program, of a secret 
network key, and of variables; 

(b2) a second crypto module connected to said 
second central processing unit, said second 
crypto module being adapted to encrypt and 
decrypt data received from said second memory 
under the control of said second central process- 
ing unit; 

(b3) a comparator connected to said second central 
processing unit for comparing transmitted per- 
sonal identification information with transmitted 
reference personal identification information! 
and 

(c) a communication system connecting said terminal 
to said security service station, said communication 
system transmitting digital data from said terminal 
to said security service station, and vice versa, 
including said personal identification information 
and said reference personal identification informa- 
tion. 

2. The apparatus according to claim 1, wherein said 
first crypto module is such that it works as a public key 
system using a public network key in its encrypting 
mode,* 3 and wherein said second crypto module is such 
that it works as a public key system using a secret net- 
work key in its decrypting mode and as a symmetrical 
system using said temporary second key in its encrypt- 
ing mode, whereby said secret network key is corre- 
lated to said publicnetwork key. 

* 3 and as a symmetrical system using a first key and a temporary second 
key in its decrypting mode. 

3. The apparatus according to claim 2, wherein said 
symmetrical system is the DES system, wherein said 
first key is a DES key, and wherein said temporary 
second key is a temporary DES key, 

4. The apparatus according to claim 2, further com- 
prising a random number generator for generating said 
temporary second key, said temporary second key 
being transmitted in an encrypted form to said security 
service station. 

5. A method for cryptographic identity verification, 
comprising the following steps: 

(a) reading card information from a personal data 
card and entering personal feature data into a ter- 
minal, said card information comprising reference 
feature data as well as a first key, said reference 
feature data and said first key both being encrypted 
with a public network key, thereby forming a first 
cryptogram; 

(b) generating a temporary key and a message num- 
ber in said terminal; 

(c) encrypting said personal feature data, said first 
cryptogram contained in said card information, 
said message number and said temporary key with 
a public key in said terminal, thereby forming a first 
message; 

(d) sending said first message to a security service 
station via a communication system; 

(e) decrypting said first message including said first 
cryptogram with a secret network key in said secu- 
rity service station, thus obtaining said first key, 
said message number, said feature data, said refer- 
ence feature data, and said temporary key, 
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whereby said secret network key is correlated to 
said public network key; 
(0 comparing said feature data and said reference 
feature data with each other in said security service 
station; 

(g) generating a modified message number by apply- 
ing a publicly known function to said message 
number in said security service station; 

(h) encrypting said modified message number and 
said first key with said temporary key in said secu- 
rity service station, thereby forming a second mes- 
sage; 

(i) sending said second message to said terminal via 
said communication system; 

(j) decrypting said second message with said tempo- 
rary key in said terminal, thereby obtaining said 
modified message number; and 
(k) comparing said modified message number with a 20 
generated modified message number in said termi- 
nal, said generated modified message number being 
self-generated in said terminal- by applying said 
publicly known function to said message number. 
6. A method for detection of a disconnection between 
a terminal and a communication system, said terminal 
having a first crypto module which works as a public 
crypto system and which is adapted to encrypt thereby 
using a public network key and which is adapted to 30 
decrypt thereby using a secret key of its own, said ter- 
minal providing a public key of its* own and being pro- 
vided with a predetermined function, a terminal ad- 
dress, and a station address, comprising the following 
steps: 

(a) forming a first message in said terminal, said first 
message comprising 
(al) said address of said terminal 
(a2) a unique message number, and 
(a3) said public key of said terminal; 

(b) encrypting said first message under said public 
network key, 



(c) sending said encrypted first message to a security 
service station, said station address being assigned 
to said station; 

(d) decrypting said first message with a secret net- 
work key in said security service station, said secret 
network key being correlated to said public net- 
work key unambiquously, thereby identifying said 
address, said unique message number and said pub- 
lic key of said terminal, 

(e) modifying said identified message number by 
using said predetermined function, thereby obtain- 
ing a modified message number, 

(0 forming a second message in said security service 
station, said second message comprising; 
(fl) said address of said security service station and 
(f2) said modified message number, 

(g) encrypting said second message under said public 
key of said terminal; 

(h) sending said encrypted second message to said 
terminal, thereby using said address of said termi- 
nal for addressing said terminal; 

(i) decrypting said encrypted second message in said 
terminal with said secret key of said terminal, 
thereby identifying an address and a modified mes- 
sage number, 

0 modifying said unique message number according 

to said predetermined function; and 
(k) comparing said identified modified message num- 
ber with said modified unique message number, 
thereby authenticating said security service station 
and confirming the presence of a connection be- 
tween said terminal and said communication sys- 
tem. 

7. The method according to claim 6, wherein a time 
stamping method is applied for determining whether a 
predetermined time has been exceeded between sending 
said encrypted first message and receiving said de- 
crypted second message. 
$♦ The method according to claim 7, wherein a time 
40 clock is started when said encrypted first message is 
sent to said station, and wherein said time clock is 

stopped when said second message has been decrypted. 
***** 
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63 F.Supp.2d 583 

(Cite as: 63 F.Supp.2d 583) 

H 

United States District Court, 
E.D. Pennsylvania. 

Ronald A. KATZ, Technology Licensing, L.P., and 
MCI Telecommunications 
Corporation, Plaintiffs, 
v. 

AT & T CORPORATION, et al., Defendants. 
No. CIV. A. 97-4453. 
Aug. 26, 1999. 

Owner of patents for interactive voice response 
system sued telephone company for infringement. 
The District Court, Lowell A. Reed, Jr., Senior 
District Judge, construed claim language. 

Claims construed. 
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Patent claim term should not be narrowed by content 
of specification unless language of claim invites 
reference to those sources. 

flOl Patents €^?162 

291kl62 Most Cited Cases 

Patent claim term may be given definition other than 
its ordinary meaning if patentee chooses to be his or 
her own lexicographer by explicitly setting forth 
definition in specification, or if terms chosen by 
patentee so deprive claim of clarity that there is no 
means by which scope of claim may be ascertained 
from language used. 

Ull Patents €^=>168(2.1) 

291kl68(2.H Most Cited Cases 

Prosecution history cannot enlarge, diminish, or vary 
limitations in patent claims. 

1121 Patents €=^168(2.1) 

29 1 k 1 68(2. 1 ) Most Cited Cases 

Court construing patent claim may consider prior art 
cited in prosecution history, which may contain clues 
as to what claim does not cover. 

1131 Patents €=>168(2.1) 

29 lk 168(2.1) Most Cited Cases 

If patent applicant takes position before Patent and 
Trademark Office, such that competitor would 
reasonably believe that applicant had surrendered 
relevant subject matter, applicant may be barred from 
asserting inconsistent position when issued patent is 
subsequently construed. 

1141 Patents €=>168(2.1) 

291kl68(2.n Most Cited Cases 

Unless altering claim language to escape examiner 
rejection, patent applicant only limits claims during 
prosecution by clearly disavowing claim coverage, 
that is, by making statement that concedes or 
disclaims coverage of claims at issue based on piece 
of prior art. 

1151 Patents €=^159 

291kl59 Most Cited Cases 

Extrinsic evidence is to be used for court's 
understanding of patent, not for purpose of varying or 
contradicting claim terms. 



Ml Patents €=>159 

291kl59 Most Cited Cases 

Extrinsic evidence may be consulted if court is not 
familiar with terminology of art in which patent is 
written, but it should not be consulted to clarify 
ambiguity in claim terms. 

[171 Patents €=^159 

291kl59 Most Cited Cases 

Where patent documents are unambiguous, expert 
testimony regarding meaning of claim is entitled to 
no weight. 

1181 Patents €=^101(8) 

291kl01(8) Most Cited Cases 

Presumption that use of term "means" in patent claim 
invokes means plus function limitations may be 
rebutted if claim recites no function which 
corresponds, or if claim recites function but also 
recites sufficient structure or material for performing 
claimed function. 35 U.S.C.A. $ 112 , 

[191 Patents €=>101(8) 

291kl01(8) Most Cited Cases 

Structural term in patent claim need not connote 
precise physical structure to those of ordinary skill in 
art in order to avoid means-plus-function analysis, so 
long as it conveys variety of structures that are 
referred to by that term. 35 U.S.C.A. $ 112 . 

[201 Patents €=^226.7 

291k226.7 Most Cited Cases 

If structure is defined in patent specification in way 
unrelated to recited function in means-plus-function 
clause in claim, those additional aspects of structure 
should not be read as limiting scope of means clause. 
35 U.S.C.A. $ 112 . 

1211 Patents €=>l 01(8) 

291k101(8) Most Cited Cases 

In construing means plus function claims, generally a 
court should not import function of working device 
or preferred embodiment into claims as part of 
"means" if such function is not part of function 
recited in claims. 35 U.S.C.A. S 112 . 

1221 Patents €=>101(2) 

291kl01(2) Most Cited Cases 
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"Communication facility," called for in patent claims 
for interactive voice response system, was that part of 
telephone network that enabled caller to connect to 
patented system; term did not encompass elements or 
processes of entire public switched telephone 
network, or require that system be operated only 
outside network. 

1231 Patents €=>ioi(2) 

291kl01(2) Most Cited Cases 

"Interface structure" for analysis control system, 
called for in patent claims for interactive voice 
response system, referred to hardware and software 
required to connect processors upon which system 
was running to communication facility such that 
information from facility and remote terminals could 
be provided to and received by system; in context, 
phrase also included means to perform specific 
function of providing caller data signals 
representative of data developed at remote terminals, 
and means to perform specific function of receiving 
£3 calling number identification data. 

fy 1241 Patents €=^101(8) 

\| 291kl01(8) Most Cited Cases 

^\ Critical factor in determining whether term in patent 

J claim limitation which does not invoke "means for" 

7J language is subject to means-plus-function analysis 

H= despite contrary presumption is whether term brings 

a to mind set of structures to those of ordinary skill in 

O art, and not whether term is written in functional 

yj language. 35 U.S.C.A. § 112 . 

in 1251 Patents €=^?ioi(2) 

"%1 291kl01(2) Most Cited Cases 

"Means to provide caller data signals" and "means to 
receive calling number identification data," called for 
in patent claims for interactive voice response 
system, were limited to disclosed structures which 
specifically performed those functions. 35 U.S.C.A. 
S 112 . 

1261 Patents €==>ioi(2) 

29 1 k 1 0 1(2) Most Cited Cases 

"Voice generator" for analysis control system, called 
for in patent claims for interactive voice response 
system, meant device for generating vocal 
instructions or prompts to individual callers at remote 
terminals. 

1271 Patents €=>101(2) 



291kl01(2) Most Cited Cases 

"Record structure" for analysis control system, called 
for in patent claims for interactive voice response 
system, referred to means for entering or making use 
of files, but did not delineate or restrict types of 
functions that could be performed on files once they 
were accessed. 

1281 Patents €=^ioi(2) 

291klQl(2) Most Cited Cases 

"Qualification structure" for analysis control system, 
called for in patent claims for interactive voice 
response system, was limited to disclosed structures 
which performed function of controlling access to 
system by individual callers. 35 U.S.C.A. $ 112 . 

1291 Patents €=>ioi(2) 

291^01(2) Most Cited Cases 

"Means for selecting," called for in patent claims for 
interactive voice response system, was limited to 
disclosed structures which specifically performed 
function of selecting format based on called number. 
35 U.S.C.A. § 112 . 

1301 Patents €^101(2) 

291kl01(2) Most Cited Cases 

"Switching structure" for analysis control system, 
called for in patent claims for interactive voice 
response system, meant device, including hardware 
and associated software, that could switch or route 
telephone calls or signals from one location or 
connection to another. 

131] Patents €=> 101 (2) 

291kl01(2) Most Cited Cases 

"Record testing structure" for analysis control 
system, called for in patent claims for interactive 
voice response system, was limited to disclosed 
structures which specifically performed function of 
receiving and testing signals against stored data. 35 
U.S.C.A. § 112 . 

1321 Patents €=^101(2) 

291 kl 01(2) Most Cited Cases 

Term "processing," called for in patent claims for 
interactive voice response system, meant 
manipulation of data which performed some 
operation or sequence of operations on data. 
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1331 Patents €=>ioi(2) 

291k10im Most Cited Cases 

Term "format," called for in patent claims for 
interactive voice response system, meant computer 
program that set forth content and sequence of steps 
to gather information from and convey information to 
callers through pre-recorded voice prompts and 
messages. 

[341 Patents €=>ioi(2) 

291k101(2) Most Cited Cases 

"Multiple formats" or "plurality of formats," called 
for in patent claims for interactive voice response 
system, meant more than one format; terms did not 
include subroutines or branching within single 
format. 

[351 Patents €=>101(2) 

291klOK2) Most Cited Cases 

"Remote terminals," called for in patent claims for 
interactive voice response system, meant devices or 
instruments for connecting callers to telephone 
network for voice and digital communication, 
including, but not limited to, conventional 
telephones. 

[361 Patents <£=>ioi(2) 

291klOK2) Most Cited Cases 

"DNIS" and "called number identification data," 
called for in patent claims for interactive voice 
response system, were synonymous, and meant signal 
or data that identified number called. 

1321 Patents €==^101(2) 

291kl01(2) Most Cited Cases 

"ANI" and "calling number identification data," 
called for in patent claims for interactive voice 
response system, were synonymous, and meant signal 
that identified calling number, i.e., number from 
which call originated. 

1381 Patents €=>ioi(2) 

291kl01(2) Most Cited Cases 

"In-band" or "out-of-band" signaling, called for in 
patent claims for interactive voice response system, 
did not require or exclude any particular manner of 
transmission or type of signaling. 

[391 Patents ^=^101(2) 



291 kl 01(2) Most Cited Cases 

"Consumable participation key," called for in patent 
claims for interactive voice response system, meant 
number or word that allowed caller access to service 
or part of service predefined limited number of times 
and which could not be refreshed or recharged. 

1401 Patents €^ioi(2) 

291klOU2) Most Cited Cases 

"Limit on use," called for in patent claims for 
interactive voice response system, meant control that 
limited caller's access to service based on some 
predetermined method of measuring level of use; 
term was not restricted to specific method of 
measuring use, such as limited number of accesses 
into system. 

14U Patents €=^101(2) 

291klOK2) Most Cited Cases 

"Products carrying participation numbers," called for 
in patent claims for interactive voice response 
system, meant physical items sold or exchanged in 
commercial setting which carried number allowing 
participation in system. 

[421 Patents €=>ioi(2) 

291k10K2) Most Cited Cases 

"Accounting data," called for in patent claims for 
interactive voice response system, meant information 
relating to computation of data. 

[431 Patents €==>ioi(2) 

291kl01f2) Most Cited Cases 

"Operations of an interface," referred to in patent 
claims for interactive voice response system, meant 
processes, activities, or functions of interactive 
connection between processors upon which system 
was running, communication facility, and callers; 
phrase did not require that system be running one of 
the formats disclosed in the specifications. 

1441 Patents €==>ioi(2) 

291kl01(2) Most Cited Cases 

"Answer data," called for in patent claims for 
interactive voice response system, meant responses 
from callers to vocal questions or prompts. 

1451 Patents €=>ioi(2) 

291klOK2) Most Cited Cases 
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"Testing the selected format," called for in patent 
claims for interactive voice response system, meant 
method by which it was determined whether any 
conditions associated with format that had been 
selected by call data signals were satisfied. 

[461 Patents €=>101(11) 

291klOK1 1) Most Cited Cases 

Where plain meaning of method claim language 
indicates sequential nature to claim steps and 
specification does not suggest otherwise, steps must 
be performed in order written in claim. 

[471 Patents €=>101(11) 

291klQlfl 1) Most Cited Cases 

Basic steps listed in method claims of patents for 
interactive voice response system, i.e., receiving call 
data signals, selecting format, testing selected format, 
and conditionally interfacing, had to be performed 
sequentially; additional steps listed in claims, 
however, did not have to be performed in any 
particular order. 

1481 Patents €=>1Q1(2) 

291kl01(2) Most Cited Cases 

"Call data signals/' called for in testing step of patent 
claims for interactive voice response system, referred 
to number from which call originated. 

[491 Patents €=>101(2) 

29 lk 10 1(2) Most Cited Cases 

"Conditionally interfacing," referred to in patent 
claims for interactive voice response system, meant 
connecting call to selected format once any 
conditions associated with that format had been 
satisfied. 

[501 Patents €=>101(2) 

29 1 k 1 0 I (2) Most Cited Cases 

"Live Operator Attended Terminals," called for in 
patent claims for interactive voice response system, 
did not require that prompts displayed at operating 
stations be identical to vocal prompts used in 
automated formats. 

151] Patents €^101(2) 

291kl01(2> Most Cited Cases 

"Selecting a processing format" step, referred to in 



patent claims for interactive voice response system, 
was controlled solely by called number. 

1521 Patents €=^101(2) 

291 kl 01 (2) Most Cited Cases 

"Demographic conditions," referred to in patent claim 
for interactive voice response system, meant 
conditions used to limit call based on caller's 
geographic area. 

[53] Patents €=>101(2) 

291kl01(2) Most Cited Cases 

"Means for directly forwarding," called for in patent 
claim for interactive voice response system, was 
limited to disclosed structures which specifically 
performed function of directly forwarding call from 
remote terminal to live operator-attended terminal 
when remote terminal from which caller was calling 
was not technically capable of digitally providing 
data. 35U.S.C.A. $ 112 . 

[541 Patents €=^ioi(2) 

291k 101(2) Most Cited Cases 

"First response unit means," called for in patent 
claims for interactive voice response system, referred 
to audio response units. 

[551 Patents €=>101(2) 

291kl01(2) Most Cited Cases 

"Qualification means," called for in patent claim for 
interactive voice response system, was limited to 
disclosed structures which specifically performed 
function preliminarily qualifying callers from remote 
terminals for connection to interface processors, and 
software required to perform said qualifying. 35 
U.S.C.A. § 112 . 

1561 Patents €=>101(2) 

291k 10 1(2) Most Cited Cases 

"Second response unit means for receiving calls in a 
second call mode," called for in patent claim for 
interactive voice response system, meant call mode, 
such as 900 call mode or area code mode, other than 
800 call mode. 

1571 Patents €=>165(4) 

291k 165(4) Most Cited Cases 

Whether preamble imposes additional limitation on 
patent claim depends on whether it is structural or 
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mere statement of purpose or use of invention. 

[581 Patents €=^101(2) 

291kl01(2) Most Cited Cases 

"Means for processing calls in an interface format," 
called for in patent claim for interactive voice 
response system, was limited to disclosed structures 
which specifically performed that function. 35 
U.S.C.A.S 112 . 

1591 Patents €=^101(2) 

291kl01(2) Most Cited Cases 

"Memory means for storing caller cues and use 
indications," called for in patent claim for interactive 
voice response system, meant computer hardware 
that stored questions or prompts which were given to 
caller. 

1601 Patents €=>101(2) 

291kI01(2) Most Cited Cases 

"Means for selecting a current caller cue," called for 
in patent claim for interactive voice response system, 
was limited to disclosed structures and associated 
software which specifically performed function of 
selecting current caller cue from memory under 
control of identification signals and use indications. 
35IJ.S.C.A. S 112 . 

Patents €=>328(2) 

291k328(2) Most Cited Cases 

4.930.150. 5.128.984. 5.255.309 . 5.351.285 , 
5.561,707, 5.684,863 . Cited. 
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Chicago, IL, Mark D. Wegener , Matthew J. Moore. 
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Magaziner , Martin J. Black, Abbe F. Fletman , Wolf, 
Block, Schorr and Soliscohen, LLP, Philadelphia, 
PA, for Defendants. 



CONCLUSIONS OF LAW REGARDING PA TENT 
CLAIM CONSTRUCTION 



LOWELL A. REED. Jr., Senior District Judge. 

Ronald A. Katz ("Katz") is the inventor in a large 
body of patents dealing with telephonic interactive 
voice applications. The plaintiffs, Ronald A. Katz 
Technology Licencing, L.P. and MCI 
Telecommunications Corporation, filed this patent 
infringement suit against AT & T Corporation, AT & 
T Universal Card Services Corporation, and AT & T 
American Transtech, Inc., alleging that the 
defendants are infringing a number of Katz's patents. 
In total, over 400 patent claims are at issue in this 
lawsuit. Because of the complexity and size of the 
case, the Court ordered that the parties designate a set 
of approximately seventeen claims to be construed at 
a Markman hearing. The plaintiffs designated twenty 
claims, including Claims 33, 44, 93, 104, 117, and 
192 of the 5.561. 707 patent (the 707 patent) . Claims 
*589 49, 50, 65, 79, 171, and 190 of the 5,684,863 
patent (the '863 patent) . Claim 51 of the 5,255,309 
patent (the '309 patent) . Claim 15 of the 4,930,150 
patent (the 1 150 patent) . Claims 17, 20, 24, and 77 of 
the 5.351. 285 patent (the '285 patent) , and Claims 4 
and 15 of the 5.128 .984 patent (the '984 patent) . 

A Markman hearing was held from through June 4, 
1999, in which the parties presented expert testimony 
and oral argument as to the proper construction of the 
disputed claim language in the twenty claims at issue. 
The parties also submitted a series of briefs and 
proposed claim constructions to the Court, all of 
which were considered by this Court in making the 
claim constructions that follow. On each claim term 
to be construed, the parties have submitted many 
arguments and have pointed to many portions of the 
intrinsic and extrinsic record in their briefs, in their 
proposed claim constructions, and in their oral 
presentations. While the Court has considered all of 
the arguments and citations of the parties, I may not 
reiterate all of them in full for each claim term. 

I. THE LAW OF PATENT CLAIM 
CONSTRUCTION 

In general, a patent must describe the scope of the 
patentee's invention so as to "secure to [the patentee] 
all to which he is entitled, [and] to apprise the public 
of what is still open to them." Markman v. Westview 
Instruments. Inc.. 517 U.S. 370, 373. 116 S.Ct. 1384, 
134 L.Ed.2d 577 (1996) (internal quotation omitted). 
This is accomplished through the specification of the 
patent, which should describe the invention in clear 
terms so that a person in the art of the patent may 
make and use the invention, and the claims of the 
patent, which should "particularly poin[t] out and 
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distinctly clai[m] the subject matter which the 
applicant regards as his invention." 35 U.S.C. § 112 . 

mf2] In Markmanv. Westview Instruments, Inc., the 
Supreme Court, affirming the Court of Appeals for 
the Federal Circuit, held that construction of patent 
claims is exclusively within the province of the court 
to determine as a matter of law. 517 U.S. at 372, 1 16 
S.Ct. 1384. To complete the task of claim 
construction, a court may draw on the canons of 
construction that can be sifted from the decisions of 
the Court of Appeals for the Federal Circuit spanning 
before Markman and beyond. In construing the 
claims of a patent, a court should consider the claim 
language, the specification, and, if offered, the 
prosecution history, which are collectively 
considered intrinsic evidence of the meaning of the 
claim terms. See Markman v. Westview Instruments, 
Inc., 52 F.3d 967. 979 (Fed.Cir.1995) . As the public 
record before the Patent and Trademark Office 
("PTO") upon which the public is entitled to rely, the 
intrinsic evidence is the most important source for 
determining the meaning of claim terms. See 
Vitronics Corporation v, Conceptronic, Inc.. 90 F,3d 
1576, 1582, 1583 (Fed.Cir. 1 996) . Under some 
circumstances, a court may also consult evidence 
extrinsic to the patent, such as technical dictionaries 
or expert testimony as to how those skilled in the 
relevant art under consideration would interpret the 
claims, [d 

A. CLAIM LANGUAGE 

[3] Because the scope of the rights conveyed to the 
patentee is defined by the claims, claim construction 
"begins and ends in all cases with the actual words of 
the claim." Renishaw PLC v. Marposs Societa' per 
Azionl 158 F.3d 1243, 1248 (Fed.Cir.1998) . In 
construing the terms of a claim, "the focus is on the 
objective test of what one of ordinary skill in the art 
at the time of the invention would have understood 
the term to mean." Markman. 52 F.3d at 987. 
"Absent a special and particular definition created by 
the patent applicant, terms in a claim are to be given 
their ordinary and accustomed meaning." Renishaw, 
158F.3d at 1249, 

*590 £4] Unless otherwise compelled, a court should 
give full effect to the ordinary meaning of claim 
terms, even if the terms are broad. See Johnson 
Worldwide Associates. Inc. v. Zebco Corporation. 
175 F.3d 985. 989 (Fed.Cir. 1 999) . "General 
descriptive terms will ordinarily by given their full 
meaning; modifiers will not be added to broad terms 
standing alone." Id 



[5] The specification, the prosecution history, and in 
some situations the extrinsic evidence may confirm 
the ordinary meaning of the claim terms or may 
provide a special meaning for the claim terms. See 
Renishaw, 158 F.3d at 1248. Thus, once a court has 
determined the ordinary meaning of the claim terms, 
it must also consider the specification and 
prosecution history to determine if the patentee used 
any terms in a manner inconsistent with their 
ordinary meaning. See Vitronics, 90 F.3d at 1582. 

B. SPECIFICATION 

[6 ][7l[8][ 9 ] While terms are generally given their 
ordinary meaning, "[c]laims must be read in view of 
the specification, of which they are a part/' 
Markman, 52 F.3d at 979: see also Phonometrics, 
Inc. v. Northern Telecom Inc.. 133 F.3d 1459, 1466 
(Fed.Cir. 1998) ("Although claims are not necessarily 
restricted in scope to what is shown in a preferred 
embodiment, neither are the specifics of the preferred 
embodiment irrelevant to the correct meaning of 
claim limitations."). The relationship between the 
claims and the specification is illustrated by the 
following pair of claim construction canons: "(a) one 
may not read a limitation into a claim from the 
written description, but (b) one may look to the 
written description to define a term already in a claim 
limitation, for a claim must be read in view of the 
specification of which it is a part." Renishaw PLC v. 
Marposs Societa' per Azioni. 158 F.3d 1243, 1248 
(Fed.Cir.1998) . While additional limitations may 
not be imported into a claim from the specification, a 
court may construe a limitation specifically recited in 
a claim in light of the specification. See 
Phonometrics. Inc. v. Northern Telecom Inc.. 133 
F.3d 1459, 1466 (Fed .Cir. 1998) . Thus, in order to 
inject a definition into a claim from the written 
description, the claim must explicitly contain a term 
in need of definition. See Renishaw. 158 F.3d at 
1248, 1252 (noting that passages referring to the 
preferred embodiment cannot be read into the claim 
without some "hook"). Further, claim terms should 
not be narrowed by the content of the specification 
"unless the language of the claims invites reference to 
those sources." Johnson Worldwide. 175 F.3d 985, 
990 (noting that there "must be a textual reference in 
the actual language of the claim with which to 
associate a proffered claim construction"). 

[101 The Johnson Worldwide court noted two 
specific situations in which a claim term may be 
given a definition other than its ordinary meaning: (1) 
if a patentee chooses to be his or her own 
lexicographer by explicitly setting forth the definition 
for a claim term, or (2) if "the terms chosen by the 
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patentee so deprive the claim of clarity that there is 
no means by which the scope of the claim may be 
ascertained from the language used." 175 F.3d at 
990. In these situations, reference should be made to 
the specifications to determine the meaning of the 
claims. 

Because a patentee is free to be his own 
lexicographer, the specifications may serve as 
dictionary for certain terms in the claims. Markman. 
52 F.3d at 979-80. However, in order for a patentee 
to assign a special definition to a claim term, he or 
she must do so clearly in the specification. 
Markman, 52 F.3d at 980; see also Renishaw. 158 
F.3d at 1249 (noting that a "patentee's lexicography 
must, of course, appear 'with reasonable clarity, 
deliberateness, and precision' before it can affect the 
claim") (quoting In re Paulsen, 30 F.3d 1475. 1480 
rFed.Cir.1994)) . "Without an express intent to impart 
a novel meaning to claim terms, an inventor's claim 
terms *591 take on their ordinary meaning." York 
Products, Inc. v. Central Tractor Farm & Family 
3 Center. 99 F.3d 1568, 1572 (Fed.Cir.1996) ; see also 
-£! Vitronics. 90 F.3d at 1582 ("Although words in a 
fy claim are generally given their ordinary and 
%J customary meaning, a patentee may choose to be his 
own lexicographer and use terms in a manner other 
51 than their ordinary meaning, as long as the special 
5 5 definition of the term is clearly stated in the patent 
y* specification or file history."). Thus, if a term is 
^ used in a variety of ways by the patentee in the 
■a specification, this may be indicative of the breadth of 
O the term, rather than a limited definition. See 
hj Johnson Worldwide, 175 F.3d 985. 990-91 
LI (distinguishing Laiiram Corp. v. Morehouse 
fl Industries. Inc.. 143 F.3d 1456. 1463 (Fed.Cir.1998) 
Hi on the ground that in that case a narrow interpretation 
was compelled because of unambiguous language in 
the specification made clear that the claim language 
had only one interpretation). 

As for the second situation discussed in Johnson 
Worldwide, while a court generally construes claim 
terms consistent with their common meaning, a 
"common meaning, such as one expressed in a 
relevant dictionary, that flies in the face of the patent 
disclosure is undeserving of fealty." Renishaw. 158 
F.3d at 1250. Also, a court may also resort to the 
specifications if a claim term lends itself to several 
common meanings; in such a situation "the patent 
disclosure serves to point away from the improper 
meanings and toward the proper meaning." 
Renishaw, 158 F.3d at 1250. 

C PROSECUTION HISTORY 



f 1 l]f 121 The third source of intrinsic evidence that a 
court may consider in understanding the meaning of 
the claims is the prosecution history. However, 
"[although the prosecution history can and should be 
used to understand the language used in the claims, it 
too cannot 'enlarge, diminish, or vary' the limitations 
in the claims." Markman. 52 F.3d at 980 (quoting 
Goodyear Dental Vulcanite Co. v. Davis, 102 U.S. 
222. 227. 12 Otto 222. 26 L.Ed. 149 (1880) ). A 
court also may consider the prior art cited in the 
prosecution history, which may contain clues as to 
what the claims do not cover. See Vitronics, 90 F.3d 
at 1583. 

ri31fl41 If a patentee takes a position before the 
PTO, such that a "competitor would reasonably 
believe that the applicant had surrendered the 
relevant subject matter," the patentee may be barred 
from asserting an inconsistent position on claim 
construction. Cvbor Corp. v. FAS Technologies. Inc.. 
138 F.3d 1448. 1457 (Fed.Cir.1998) ; see also Cole v. 
Kimberly-Clark Corporation. 102 F.3d 524. 531 
(Fed.Cir.1996) (holding that the patentee was 
estopped from arguing that her "perforation means" 
encompassed "ultrasonic bonded seams" after she 
distinguished references that contained such seams). 
If a patentee distinguishes a reference on multiple 
grounds to the PTO, any one of these may indicate 
the correct construction of a term. See Gentry 
Gallery. Inc. v. Berkline Corporation. 134 F.3d 1473. 
1477 n. * (Fed.Cir.1998) . However, "[u]nless 
altering claim language to escape an examiner 
rejection, a patent applicant only limits claims during 
prosecution by clearly disavowing claim coverage," 
that is, by making a statement that concedes or 
disclaims coverage of the claims at issue based on a 
piece of prior art. York Products. 99 F.3d at 1575. 

D. EXTRINSIC EVIDENCE 

[151[16iri71 A court may, in its discretion, consider 
extrinsic evidence in order to correctly understand 
and define the language of the claims. See 
Markman. 52 F.3d at 980. However, "[ejxtrinsic 
evidence is to be used for the court's understanding of 
the patent, not for the purpose of varying or 
contradicting the terms of the claims." Markman, 52 
F.3d at 981; see also Vitronics. 90 F.3d at 1584. 
Extrinsic evidence may be consulted if the court is 
not familiar with the terminology of art in which the 
patent is written, but it should not be *592 consulted 
to clarify ambiguity in claim terms. See Markman. 
52 F.3d at 986. "Indeed where the patent documents 
are unambiguous, expert testimony regarding the 
meaning of a claim is entitled to no weight." 
Vitronics. 90 F.3d at 1584. 
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E. MEANS PLUS FUNCTION LIMITATIONS 

Paragraph 6 of section 1 12 of 35 U.S.C . provides 
that: 

An element in a claim for a combination may be 
expressed as a means or step for performing a 
specified function without the recital of structure, 
material, or acts in support thereof, and such claim 
shall be construed to cover the corresponding 
structure, material, or acts described in the 
specification and equivalents thereof. 

This provision of the patent statute permits a 
patentee to write a limitation in a combination claim 
as a means for performing a function without reciting 
structure, material, or acts in the limitation. See 
Valmont Industries. Inc. v. Reinke Mfe. Co.. Inc.. 983 

F. 2d 1039, 1042 rFed.Cir.1993) . A patentee who 
invokes this drafting tool is required, however, to 
describe in the patent specification some structure 
which performs the specified function. See Valmont. 
983 F.2d at 1042. 

[181 If a patentee uses the word "means" in a claim, 
a presumption arises that he or she used the word to 
invoke § 112, K 6. See Rodime PLC v. Seagate 
Technology. Inc.. 174 F.3d 1294, 1302 
fFed.Cir.1999) . There are two ways this 
presumption may be rebutted: (1) if a claim term 
uses the word "means" but recites no function which 
corresponds, or (2) if the claim recites a function but 
also recites sufficient structure or material for 
performing the claimed function. See Rodime. 174 
F.3d 1294. 1302. It is also possible that a claim 
limitation that does not recite the word "means" may 
be construed under § 112,11 6, despite a presumption 
to the contrary. See Cole v. Kimberly-Clark 
Corporation. 102 F.3d 524. 531 fFed.Cir.1996) 
(citing Raytheon Co. v. Roper Corporati on. 724 F.2d 
951.957fFed.Cir.1983) ). 

[191 Even if a mechanism is defined in functional 
terms, such as a "filter," "brake", "clamp," or "detent 
mechanism," or if it does not call to mind a single 
well-defined structure, it may not be subject to 
means-plus- function analysis. See Greenberz v. 
Ethicon Endo-Surzery Inc.. 91 F.3d 1580. 1583 
fFed.Cir.1996) (noting that "[dictionary definitions 
make clear that the noun 'detent' denotes a type of 
device with a generally understood meaning in the 
mechanical arts, even though the definitions are 
expressed in functional terms" and that "[i]t is true 
that the term 'detent* does not call to mind a single 
well-defined structure, but the same could be said of 
other commonplace structural terms such as "clamp" 



or "container" "). In addition, a structural term need 
not connote a precise physical structure to those of 
ordinary skill in the art to avoid a means-plus- 
function analysis, as long as it conveys a variety of 
structures that are referred to by that term. See 
Personalized Media Communications. LLC v. 
International Trade Commission. 161 F.3d 6 96, 704- 
705 fFed.Cir.1998) (noting that "detector" was not a 
generic structural term such as "means," "element," 
or "device" nor a coined term such as "widget" or 
"ram-a-fram" in deciding that use of the term "digital 
detector" did not subject the limitation to § 1 12, % 6 
analysis). The critical inquiry is "not simply that a 
[mechanism] is defined in terms of what it does, but 
that the term, as the name for structure, has a 
reasonably well understood meaning in the art." 
Greenberz v. Ethicon Endo-Surgery. Inc.. 91 F.3d 
1580. 1583 (Fed.Cir.1996) . 

Once the court has determined that a claim limitation 
is written in means plus function form, the court must 
define what the "means" are in the claim. The first 
step is to determine the function that the *593 
claimed means performs. See Rodime. 174 F.3d 
1294. 1302. The claim language must link the term 
"means" to a function or the limitation is not subject 
to 112, K 6. See York Products. Inc. v. Central 
Tractor Farm & Family Center. 99 F.3d 1568. 1574 
fFed.Cir.1996) . Next, the court must determine what 
structure, material, or acts disclosed in the 
specification correspond to the word "means." See 
Chiuminatta Concrete Concepts. Inc. v. Cardinal 
Industries. Inc.. 145 F.3d 1303. 1308 fFed.Cir. 1998) . 

[2011211 In determining the structure disclosed in the 
specification that corresponds to the means, the court 
should be wary of importing excess limitations from 
the specification. For example, if a structure is 
defined in the specification in a way unrelated to the 
recited function in the means-plus- function clause, 
those additional aspects of the structure should not be 
read as limiting the scope of the means clause. See 
Chiuminatta. 145 F.3d at 1308-1309 (construing a 
patent for an apparatus and method for cutting 
concrete, the court held that because the function that 
corresponded to the means in the limitation was 
supporting the surface of the concrete, structural 
aspects of the skid plate in the preferred embodiment 
that did not perform this particular function were not 
to be read as limiting the scope of the means clause). 
In addition, in construing means plus function claims, 
generally a court should not import a function of a 
working device or a preferred embodiment into the 
claims as part of the "means" if such a function is not 
part of the function recited in the claims. See 
Rodime. 174 F.3d 1294. 1305; see also Constant v. 
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Advanced Micro-Devices. Inc.. 848 F.2d 1560. 1571 
(Ted.Cir.1988) ("Although the specification may aid 
the court in interpreting the meaning of disputed 
language in the claims, particular embodiments and 
examples appearing in the specification will not 
generally be read into the claims."). 

II. CONSTRUCTION OF THE TWENTY 
CLAIMS PRESENTED AT THE MARKMAN 
HEARING 

The twenty patent claims presented to the Court for 
construction at the Markman hearing may be 
categorized into the following groups: (1) Analysis 
Control System Claims, including Claim 51 of the 
■309 patent Claims 33, 104, 1 17 and 192 of the 707 
patent and Claims 49, 50, 65, and 171 of the '863 
patent (2) Claims Involving Products Carrying 
Participation Numbers, including Claims 44 and 93 
of the '707 patent and Claims 79. and 190 of the '863 
patent (3) Conditional Format Claims, including 
Claim 15 of the '150 patent and Claims 17, 20, 24, 77 
of the '285 patent and (4) Claims from the '984 
patent including Claims 4 and 15. 

A. ANALYSIS CONTROL SYSTEM CLAIMS 

The first set of claims, the Analysis Control System 
Claims, come from the 707, '863, and '309 patents. 
The text and figures of the specifications to these 
three patents are identical, so references to the 
specification in one patent are equally applicable to 
analysis of a term appearing in a claim in another of 
the three patents. The text of the analysis control 
system claims at issue is provided in the Appendix to 
this Memorandum. 

In general, the 707, '863, and '309 patents describe a 
system which interfaces callers at remote terminals 
through a telephone network to provide voice 
prompts to the callers so that they can provide 
information to the system. The information from the 
callers may be stored in the system for processing. 
The content of the prompts provided by the system to 
the callers and the type of processing performed on 
the information provided by the callers is determined 
by a format, designed to implement, for example, an 
auction sale or a contest 

1. "Communication Facility" 

[22] The parties have asked the Court to construe the 
term "communication facility." *594 f FN11 The 
plaintiffs argue that although the term does not have a 
common meaning to one of ordinary skill in the art, 
[FN21 the meaning is clear from the claim language. 



The plaintiffs contend that because the purpose of the 
communication facility in the claims is to connect 
callers to the interactive voice application ("the Katz 
system"), the kind of communication facility is 
inconsequential and the Court should construe the 
term to mean "any telephone network that enables 
callers to make calls." (Pis/ Brief at 44-45). 



FN1. The parties agree that the term 
"telephonic [or 'telephone'] communication 
system " is synonymous with 
"communication facility" and thus should be 
construed the same. The Court finds no 
reason in the claim language, specifications, 
or prosecution history of the patents which 
contain these terms to construe the two 
terms differently. 

In addition to Claim 51 of the '309, the term 
"communication facility" or "telephonic [or 
'telephone'] communication system" appears 
in the following claims: Claims 33, 44, 93, 
104, 117 and 192 of the 707 patent . Claims 
49, 50, 65, 79, 171, and 190 of the '863 
patent Claim 10 of the '309 patent . Claims 
17, 20, 24, and 77 of the '285 patent , and 
Claim 15 of the '984 patent . There being no 
indication to the contrary, the Court 
concludes that these terms have one 
meaning across all the patent claims at issue 
in the Markman hearing. 



FN2. Both Mr. Morganstein, the expert for 
the plaintiffs, and Professor Larky, one of 
the experts for the defendants, testified that a 
person of ordinary skill in the art of 
interactive voice response systems would 
have had at least a Bachelor's degree in a 
scientific or engineering field, such as 
physics, electrical engineering, or computer 
science, and at least two years experience 
working in the field of computer telephony. 
(Transcript volume 1 at 77-78; volume 3 at 
39). 



The defendants attack this proposed construction of 
communication facility and argue that the Court 
should construe the term as requiring that (1) the 
communication facility comprise the entire Public 
Switched Telephone Network ("PSTN") IFN31 and 
(2) the Katz system must be operated only outside the 
PSTN or communication facility. To support their 
argument that the communication facility comprises 
the entire, PSTN, the defendants point to particular 
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language in the specifications that they contend 
supports such a construction. First, the defendants 
point to Column 3 of the 707 patent at line 13, which 
provides that "[i]n the disclosed embodiment, the 
remote terminals Tl through Tn represent the 
multitude of conventional telephone terminals that 
are coupled to a communication facility C which may 
take the form of a comprehensive public telephone 
system for interconnecting any associated terminals 
Tl-Tn." Because the specification indicates that the 
communication facility has the ability to connect any 
associated terminals (such as telephones), - the 
defendants argue that the communication facility 
must include the entire PSTN. Similarly, the 
defendants argue that Katz defined communication 
facility as the entire PSTN in line 63 of Column 4 of 
the 707 patent , which provides that "DNIS capability 
is a function of the communication facility C 
(composite telephone system)." The defendants 
maintain that these passages of the specification 
indicate that the communication facility should be 
construed to mean the entire PSTN. 



FN 3. Professor Larky defined the PSTN as 
the comprehensive public telephone system 
which "includes the operations of the 
various local exchange carriers (such as Bell 
Atlantic), and interexchange (long distance) 
carriers, such as AT & T and MCI." (Expert 
Report of Larky at 14). Although, the 
Court did not need to draw on expert 
testimony to construe the meaning of the 
term "communication facility," reference to 
the expert's report to understand the 
meaning of the term PSTN is essential to 
understanding the defendants' argument. 



The plaintiffs argue that the passages relied on by 
the defendants do not support their construction and 
that the specification indicates a contrary definition 
of "communication facility." In Column 17 of the 
707 patent , Katz states that callers to his system 
could be billed through the "pay-to-dial network." 
The plaintiffs argue that this indicates that 
"communication facility" may comprise any part of 
the *595 PSTN, including the pay-to-dial network, 
that allows calls to be made by a caller to the Katz 
system and does not require that it comprise the 
entire PSTN. In addition, the plaintiffs contend that 
the prosecution history supports this construction. In 
a Preliminary Amendment dated January 10, 1986 in 
the prosecution of the '299 patent, Katz amended his 
claims to replace the term "public communication 
facility" with the term "communication facility." 



(Ex. 26). Katz also added a claim during the 
prosecution of the '299 patent, claim 15, which 
provided: "A system according to claim 1 wherein 
said communication system comprises a public 
communication system." (Ex. 26). By altering his 
claims, the plaintiffs argue, Katz clearly did not limit 
his claims to always require use of the entire PSTN. 

This Court concludes that the claim language does 
not shed much light on the scope of the 
communication facility; however, there is no 
indication from claim language itself that the 
communication facility must include the entire 
PSTN. The specification is more helpful in 
determining the scope of the term at issue. In 
Column 3, lines 55-59 of the 707 patent Katz states 
that "[i]n the illustrative embodiment of the system, 
the communication facility C comprises a public 
telephone network." This indicates that the 
communication facility may, but is not required to 
involve the entire PSTN. In addition, the 
prosecution history of '299 patent cited by the 
plaintiffs, in which Katz removed the word "public" 
from modifying "communication facility," is 
consistent with this indication. The references to the 
specification made by the defendants do not 
undermine this reading of the claim language and 
specification and do not lend support to the 
defendants' proposed construction of this term. 
Thus, I conclude that in light of the claim language, 
specifications, and prosecution history presented by 
the plaintiffs, the term "communication facility" does 
not require the involvement of the entire PSTN or 
thus, all of its elements and processes. 

To support their argument that "communication 
facility" is defined in the patents such that the Katz 
system must be operated only outside the PSTN or 
communication facility, the defendants point to the 
language of the preamble and claim limitations. The 
parties agree that because the terms "communication 
facility" and "analysis control system," which 
initially appear in the preamble, are referred to in the 
claim limitations, these terms should be considered as 
limitations in the claims. See Gerber Garment 
Technology. Inc. v. Lectra Systems. Inc.. 916 F.2d 
683. 689 (Fed.Cir.1990) . The preamble provides for 
"[a]n analysis control system for use with a 
communication facility;" the defendants contend that 
this language, particularly the word "with," indicates 
that the Katz system, the analysis control system, is 
necessarily outside of the network. Further, the 
defendants argue that because the preamble indicates 
that the communication facility provides call data 
signals to the Katz system, this indicates that Katz 
was not referring to the internal routing signals that 
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occur inside the telephone network. 

Turning to the language of the claim limitations, the 
defendants point out that Katz used the phrase 
"coupled to said communication facility," which they 
argue indicates that the Katz system is something 
distinct from the communication facility because it is 
"coupled to" it. The defendants also contend that the 
limitation "interface structure coupled to said 
communication facility ... including means to provide 
signals representative of data developed by said 
remote terminals and for receiving said calling 
number identification data and said called number 
identification data (DNIS) to identify one from a 
plurality of called numbers" indicates that the 
interface structure cannot be a switch inside the 
PSTN, because switches send *596 DNIS, not 
receive it. TFN41 This, the defendants argue, is 
further proof that the Katz system cannot include any 
elements or processes which are inside the PSTN. 



FN4. This limitation is not present in Claim 
51 of the '309 patent but it and similar 
limitations appear in other claims in which 
the term "communication facility" is used. 
See, e.g., Claim 171 of the 1 863 patent 
(dependent on Claim 93 of the '863). 



In addition, the defendants refer the Court to Figure 
1 in the specification. First, the defendants argue that 
the Katz system is represented as a "dead-end" or the 
place at which a call terminates, not as a mechanism 
by which calls are connected from one person to 
another, as is the function of the PSTN. Second, the 
defendants argue that pursuant to the Code of Federal 
Regulations, if an aspect of the invention is 
represented in the figure as a rectangular box, it 
indicates that that aspect is not essential to the 
understanding of the invention, citing 37 C.F.R. § 
1.83(a) . Thus, the defendants argue, the fact that the 
communication facility is represented in the figure as 
an empty box lends support to their position that the 
Katz system must be operated only outside the 
network. 

Finally, the defendants point to the specification of 
the '707 patent at Column 6 at line 14, which 
provides that "individual callers would use the remote 
terminals Tl-Tn to contact the central station D 
through the communication facility," as indicating 
that by using the word "through," Katz indicated that 
the Katz system must be operated only outside the 
PSTN. 



The plaintiffs argue that the claim language is silent 
as to whether the Katz system must function only 
"inside" or "outside" the network. Further, the 
plaintiffs argue that there is nothing in the 
specification that requires that the Katz system 
function only outside the network. The plaintiffs 
maintain that although the communication facility is 
represented in Figure 1 as an empty box, certain parts 
that the defendants would consider to be "inside" the 
PSTN, such as the remote terminals and customer 
billing, are split out and shown as separate boxes in 
Figure 1. Thus, the plaintiffs contend that if 
customer billing and the remote terminals can be 
shown as separate empty boxes and still be "inside" 
the PSTN, there is no basis in Figure 1 for construing 
the Katz system, which is also represented by 
separate boxes, as "outside" the PSTN. 

The Court concludes that there is no basis in the 
claim language, the specifications, or in Figure 1 to 
construe the term "communication facility" to mean 
that the Katz system must be operated only outside 
the communication facility. It appears that the 
essence of the defendants' argument here is that the 
Katz system cannot run on any of the equipment that 
is part of the communication facility, and thus, is 
"outside" of the communication facility. The Court is 
not persuaded that the words "for use with," 
"through" or "coupled to" indicates that the Katz 
system must be operated only outside the 
communication facility. The words "with," 
"through," and "coupled to" connote some type of 
relationship between two things; however, none of 
these terms means that the two things in the 
relationship cannot be considered part of the same 
system or entity. 

Finally, the defendants argue that, claim language 
and specification aside, Katz clearly limited his 
invention to a system only existing outside the 
communication facility in his representations to the 
PTO during the prosecution of his patents. The 
defendants point to comments by Katz during the 
prosecution of the 707 patent regarding patents to 
DeBruyn, Riskin, Cornelia, and Daudelin. 
Specifically, the defendants point out that in an 
Amendment dated August 31, 1995, Katz stated that 
he amended his claim to recite "that processing of at 
least certain of the data developed by the terminals 
and the calling number identification data occurs in 
the Applicant's system" and that M [n]either DeBruyn 
nor Riskin teach this aspect of the Applicant's system, 
also neither patent *597 teaches calling number 
identification data provided automatically by a 
communication system (for example, ANI or like 
signals)." (Ex.51). 
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In addition, the defendants point out that in the same 
Amendment, Katz noted in part that Cornelia's 
system "replaces the function of an operator for 
certain types of calls, for example, collect calls, 
person-to-person calls, charge-to- third number calls 
and so on" and that the patent to Cornelia "is 
somewhat of background interest for its interface 
aspects." (Ex. 51). As for the patent to Daudelin, 
the defendants point out that Katz described it as 
"generally directed to an interface arrangement for 
reducing the load on telephone operators." (Ex. 51). 
Apparently, the defendants contend that if Katz had 
contemplated that his system could have operated 
inside the PSTN, he should have said a lot more than 
he did to adequately distinguish his invention from 
the Daudelin and Cornelia patents, which were 
inventions that were operated by the PSTN. 

Whether Katz complied with his obligations before 
the PTO, however, is a question for another day; the 
question before the Court is whether Katz made any 
statements to the PTO that limited the scope of his 
claims. Considering the passages of prosecution 
history flagged by the defendants, the answer to that 
question is no: The Court concludes that the 
statements by Katz regarding these patents do not 
constitute a representation from him to the PTO that 
his invention could be operated only "outside" the 
communication facility. 

Further, the defendants point to statements made by 
Katz to the PTO in the September 19, 1994 
Supplemental Information Disclosure Statement 
("IDS") during the prosecution of the '575 patent, 
which occurred while the application of the '707 
patent was still being prosecuted. Specifically, the 
defendants point to a passage in which Katz referred 
to a patent by DeBruyn and stated in part that the 
patent to DeBruyn "discloses a lottery system that is 
integral with the 'Telephone Company,* " and that in 
Katz' system, "the Telephone Company 1 ('a 
communication facility') simply provides an 
interface, the lottery system being a separate and 
distinct capability." (Ex. 41). However, taking the 
statements highlighted by the defendants in context, 
Katz points out differences between his system and 
the DeBruyn system including that in Katz system 
the caller must enter "lottery and identification data," 
while in the DeBruyn system, the caller need not 
enter such information because the system is run 
inside the "Telephone Company" where the callers' 
telephone number is already known. These 
statements highlight that the Katz system requires 
that a caller enter certain data, which is not required 
by the DeBruyn system; the statements do not limit 



the physical or geographic location where the Katz 
system can or cannot operate. 

Similarly, the defendants refer to another piece of 
prosecution history in which Katz discussed a patent 
to DeBruyn for a telephonic lottery system. (Ex. 46). 
In the September 30, 1994 IDS in the prosecution of 
the '120 patent, JFN5J Katz stated that DeBruyn was 
distinct from his system which received identification 
from a caller because the it was "integrated with the 
composite telephone system which could identify the 
subscriber's telephone number." The Court 
concludes that the statements of Katz in the 
September 19, 1994 Supplemental IDS and the 
September 30, 1994 IDS do not restrict or limit the 
term "communication facility" to mean that the Katz 
system must be operated only outside of it. 

FN5. The '120 patent is related to the 
patents-in-suit; the defendants cite to this 
prosecution history because the claims at 
issue contain language regarding the 
communication facility which is similar to 
the patents before the Court. (Defs.' Brief at 
34 n. 20). 



The defendants argue that Katz also distinguishes his 
system from the routing and connection of telephone 
calls, which *598 are integral functions of a 
telephone company, thereby establishing that his 
system was to operate only outside the network. The 
defendants point to a statement made by Katz 
regarding a patent to Riskin in the prosecution of the 
*075 patent. (Ex. 40). In the Preliminary Amendment 
dated July 17, 1990, Katz stated that "[r]ecognizing 
that the Riskin patent discloses the utilization of ANI 
and DNIS signals to accomplish telephone routing, it 
is respectfully submitted that applicant's system 
involves entirely * different philosophical 
considerations and structure." The defendants 
contend that because the Riskin patent was a system 
that was inside the telephone network, this statement 
by Katz indicates that his system was to be operated 
outside the PSTN. Similarly, the defendants argue 
that Katz distinguished his invention during the 
prosecution of the '929 patent IFN61 from a patent to 
Riskin by stating that his invention was outside the 
PSTN. (Ex. 37). In the Amendment dated August 1, 
1990, Katz noted that in the Riskin patent, "functions 
are involved that are completely distinct from 
applicant's system.... Specifically, Riskin does not 
disclose an interface telephone system but rather 
discloses a connection system." The Court 
concludes that in these statements, however, Katz is 
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discussing functional differences between the Riskin 
system and his system, not differences in the physical 
or geographic location of the elements of the systems. 

FN 6. The '929 patent is a direct descendant 
of the 299 Application, from which all the 
patents-in-suit descend. 

Essentially, the defendants are attempting in their 
arguments regarding "communication facility" to put 
a non-infringement rabbit in their hat at the claim 
construction stage of the case; in their arguments, 
they expressly seek to include any and all of their 
equipment, wires, switches, computers, trunks, lines, 
databases, and so on in the definition of 
"communication facility" and then establish that the 
Katz system cannot by definition include any of those 
things or run on any of that equipment because his 
system must be "outside" the communication facility. 
The result of adopting such reasoning would be to 
restrict the definition of "communication facility" on 
the basis of who owned the computer or switch on 
which the Katz system was running or on the basis of 
the physical or geographic location of the particular 
computer or switch. The plain words of the patents 
will not support such a restricted definition. 

Based on the foregoing inspection of the claim 
language, specification, and prosecution history, the 
Court construes the term "communication facility" in 
the Katz patents to mean: that part of a telephone 
network that enables a caller to connect to the Katz 
system. The Court concludes that there is no support 
for a construction of "communication facility" to 
require that the Katz system be operated only outside 
the entire PSTN nor that the "communication 
facility" encompass the elements or processes of the 
entire PSTN. 

2. Application of Means-Plus-Function Analysis 

The analysis control system claims contain several 
limitations that contain a "structure" or "means" 
term, such as "interface structure," "voice generator 
structure," and "means to provide call data signals 
representative of data developed by said remote 
terminals." While the parties agree that some of 
these terms are subject to means-plus-function 
analysis under 35 U.S.C. $ 112. K 6 , the plaintiffs 
dispute the application of such analysis to other 
terms. 

a. "Interface Structure" 



("231 The first of these terms the parties wish the 
Court to construe is "interface structure." TFN71 
The claim limitations in *599 which this term 
appears read "an interface structure coupled to said 
communication facility to interface said remote 
terminals for voice and digital communication." In 
some of the claims, the limitation goes on to provide . 
that the interface structure includes "means to provide 
caller data signals representative of data relating to 
said individual callers developed by said remote 
terminals." FFN81 Other claims contain limitations 
which further provide that the interface structure 
includes means "for receiving said calling number 
identification data." [FN91 



FN7. The term "interface structure" appears 
in the following claims under consideration 
at the Markman hearing: Claim 5 1 of the 
'309 patent . Claims 33, 104, 117 and 192 of 
the 707 patent and Claims 49, 50, 65, and 
171 of the '863 patent . 



FN8. Claims which include this or similar 
language are Claims 5 1 of the '309 patent . 
Claims 104 and 117 of the 707 patent , and 
Claims 49, 65, and 171 of the '863 patent . 



FN9. Claims which include this or similar 
language are Claims 104, 117, and 192 of 
the 707 patent and Claims 49, 65, and 171 
of the ' 863 patent . 



The dispute between the plaintiffs and the 
defendants centers around whether "interface 
structure" is subject to means-plus-function analysis 
under 35 U.S.C. S 112, IT 6 . The plaintiffs maintain 
that the term does not implicate § 112, K 6 and 
should be construed to mean "a hardware device with 
associated software that establishes an interactive 
connection between a caller's telephone and a 
computer system." (Pis." Brief at 50). The plaintiffs 
argue that under Personalized Media 
Communications, LLC v. Inter national Trade 
Commission. 161 F.3d 696. 704-705 (Fed.Cir.1998) . 
a term that is defined in terms of its function or that 
does not bring to mind one well-defined structure is 
not necessarily subject to means-plus-function 
analysis. In Personalized Media, the Court of 
Appeals for the Federal Circuit held that the term 
"digital detector" was not subject to means-plus- 
function analysis because it conveyed to one of 
ordinary skill in the art "a variety of structures known 
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as detectors." Id. at 705. The plaintiffs argue that 
the term "interface structure" is akin to "digital 
detector" in that it is a sufficient recitation of 
structure so as to avoid the application of means- 
pius-function analysis. The plaintiffs argue that a 
specific set of structures corresponding to "interface 
structure" was known to those of ordinary skill in the 
art at the time of the prosecution of the Katz patents. 

The defendants argue that the term "interface 
structure" is written in functional language, fails to 
sufficiently connote structure to those of ordinary 
skill in the art, and as such, it subject to analysis 
under § 112, \ 6. The defendants contend that Katz 
simply used the term "structure" instead of "means" 
to attempt to avoid the application of § 112 % 6. 
The defendants maintain that "interface structure" is a 
generic term which does not inform a person of 
ordinary skill in the art what structure is being 
conveyed by the teim 

[24] Because the term "interface structure" is not 
drafted in "means for" form, the Court presumes that 
it is not subject to the requirements of § 1 12 ^ 6. 
See Mas-Hamilton Group v. LaGard. In c.. 156 F.3d 
1206. 1213 fFed.Cir.1998) . The critical factor in 
determining whether a term in a limitation which 
does not invoke "means for" language is subject to 
means-plus- function analysis despite the 
presumption to the contrary is whether the term 
brings to mind a set of structures to those of ordinary 
skill in the art, and not whether the term is written in 
functional language. See Personalized Media. 161 
F.3d at 704-705. To determine whether this term 
would connote sufficient structure to those of 
ordinary skill in the art, this Court must refer to 
references in the computer telephone field 
contemporary with the prosecution of the Katz 
patents. See Greenberz. 91 F.3d at 1583 (consulting 
dictionaries to determine that the term "detent" 
denoted a device generally understood to those in the 
mechanical arts). 

*600 In an article in the AT & T Technical Journal 
regarding the Conversant 1 Voice System. fFNl'01 
"trunk interface units" are described as connecting 
incoming trunks from a central office in the 
telephone network, and "line interface units" are 
described as initiating or receiving calls over ordinary 
telephone lines. (Ex. 366). In an 1985 article 
entitled "The AT & T Multi- Mode Voice 
SystemsFull Spectrum Solutions for Speech 
Processing Applications," the authors refer to 
"telephone interface units (either line or trunk 
circuits)" as being a component of a basic system for 
speech processing applications using the telephone 



network and centralized databases. (Ex. 358). Other 
references in the record indicate that "interface 
structure" connoted structure to those of ordinary 
skill in the art: Exhibit 355, an article regarding 
Periphonics Voicepac, describes a particular brand of 
device used as an interface; Exhibit 405, a 1986 
article on the Conversant 1 Voice System, discusses 
the function of line and trunk interfaces; Exhibit 250, 
the 4,866,756 patent to Crane et al., incorporates a 
"telephone interface component" to transmit audio 
response signals; and Exhibit 235, the 4,797,911 
patent to Szlam et al., incorporates "trunk interface 
units" into its customer account online servicing 
system. 

FN 10. The date of this article is unclear in 
the record, but there is some indication in 
the article that the manuscript was revised in 
1986. 



One technical dictionary cited by the plaintiffs was 
helpful in assisting the Court determine what 
"interface structure" meant to those in the art. In the 
Dictionary of Computing and New Information 
Technology by A.J. Meadows, et al. (1982), the term 
"interface" is defined as being "[u]sed as a general 
term to describe the connecting link between the two 
systems. Most frequently refers to the hardware and 
software required to couple together two processing 
elements in a computer system." (Ex. 481). 

While the testimony of the experts at the Markman 
hearing is not as weighty as prior art and technical 
references in determining the state of the art at the 
time of the prosecution of the Katz patents, it is 
consistent with the above references in indicating that 
"interface structure" had meaning and brought to 
mind a set of structures to those in the field. See 
Morganstein Testimony, Transcript Volume 1 at 173, 
line 24 to 176, line 2 (testifying that the term 
"interface structure" would have had meaning to a 
person of ordinary skill in the art who had read the 
Katz patents and would have brought to mind a range 
of structures such a person could have used to build 
the Katz inventions); Larky Testimony, Transcript 
Volume 3 at 64 lines 12-15 (testifying that he 
recognized that the term "interface structure" referred 
to "some physical structure" but not a specific 
structure). 

Based on the above references and expert testimony, 
the Court concludes that although the term "interface 
structure" is written in functional language, the 
limitation sufficiently connotes structure such that § 
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112, K 6 does not apply. That is, I conclude that, 
based on the cited prior art, references, and testimony 
of the experts at the Markman hearing, the term 
"interface structure" would have called to mind a 
specific set of structures to a person of ordinary skill 
in the art such that such a person would be able to 
build the Katz inventions. 

Having concluded that the term "interface structure" 
is not subject to § 1 12, ^ 6, the Court must construe 
the meaning of the term according to the regular rules 
for claim construction. The meaning of "interface 
structure" to those of ordinary skill in the art at the 
time has been discussed above. In addition, in 
Column 4, line 52 to Column 5 line 15 of the 707 
patent Katz discusses the function and components 
of the interface structure and states that "the interface 
20 incorporates modems, tone decoders, switching 
mechanisms, DNIS and ANI capability (call data 
analyzer 20a) *601 along with voice interface 
capability" and that the "interface 20 provides the 
connection of the first lines to a switch 21 which are 
in turn coupled to first function units, or processors 
PR1 to PRn." This description of the interface in the 
specification is consistent with the ordinary meaning 
of the term "interface structure" to those of skill in 
the art. Based on the foregoing, I construe the term 
"interface structure" in the Katz patents to mean "the 
hardware and software required to connect the 
processors upon which the Katz system is running to 
the communication facility such that information 
from the communication facility and the remote 
terminals may be provided to and received by the 
Katz system." For the claims listed in footnote 8, 
supra, the Court construes the term "interface 
structure" to also include the means to perform the 
specific function of providing caller data signals 
representative of data developed at the remote 
terminals. For the claims listed in footnote 9, supra, 
the Court construes the term "interface structure" to 
also include the means to perform the specific 
function of receiving calling number identification 
data. 

b. "Means to Provide Caller Data Signals" and 
"Means to Receive Calling Number 
Identification Data" 

[251 Some of the limitations beginning with the term 
"interface structure" contain terms drafted in "means 
for" language, including "means to provide caller 
data signals" in Claims 51 of the '309 patent Claims 
104 and 117 of the 707 patent , and Claims 49, 65, 
and 171 of the '863 patent , and means "to receive 
calling number identification data" in Claims 104, 
1 17, and 192 of the '707 patent and Claims 49, 65, 



and 171 of the '863 patent . fFNlll Both sides agree 
that these terms are subject to means-plus- function 
analysis. The plaintiffs argue that the structure that 
corresponds to the "means" in "means to provide 
caller data signals" is the Interface 20 in Figure 1 or 
Interface 1A subl through 1A subN and IB subl 
through IB subN in Figure 9 of the 309, 707, and 
'863 patents . The plaintiffs argue that the structures 
in Figure 1 that correspond to the "means" in "means 
to receive calling number identification data" are the 
Interface (20) and the Call Data Analyzer (20a). The 
defendants argue that the "means" in both of these 
means- plus-function limitations corresponds to the 
structures referenced by the plaintiffs but also 
corresponds to the Automatic Call Distributor 
("ACD"), 

FN11. Some of the claims contain slight 
variations on this language, but the Court 
concludes the meaning of the various 
phasing, of this concept is the same. 

The Court concludes that the phrases "means to 
provide caller data signals" and "means for receiving 
said caller number identification data" are written in 
"means for" form, do not recite sufficient structure in 
the claim language, and are subject to analysis under 
§ 112, \ 6. According to the specification of the 
707 patent at Column 4, lines 28-31, the ACD 
functions to "queue incoming calls for connection to 
a lesser number of lines." The ACD does not fulfill 
and is not necessary to the function of providing call 
data signals or receiving calling number 
identification data and thus does not correspond to 
the "means" in those limitations. The Court 
concludes that the structure disclosed in the patents 
that corresponds to the "means" in the "means to 
provide caller data signals" is the Interface 20. The 
Court concludes that the structures disclosed in the 
patents that correspond to the "means" in "means for 
receiving calling number identification data" are the 
Interface 20 and the Call Data Analyzer 20a. 

c. "Voice Generator Structure" 

[261 The term "voice generator" appears in several of 
the analysis control system claims at issue, and the 
limitations containing this term read "voice generator 
structure coupled through said interface structure for 
actuating said remote terminals as to provide vocal 
operating instructions *602 to said individual 
callers." [FN121 The parties agree that the term 
"voice generator structure" is not subject to means- 
plus-function analysis because the term connotes a 



Copr. © West 2003 No Claim to Orig. U.S. Govt. Works 



63 F.Supp.2d 583 

(Cite as: 63 F.Supp.2d 583) 



Page 17 



specific range of structures that correspond to the 
^ppr,^ term to those of ordinary skill in the art. The Court 
concludes that the plain meaning of the term "voice 
generator" indicates a structure that can produce 
vocal sounds. The specification of the patents in 
which this term is found describes the voice 
generator structure as "a voice origination apparatus 
may prompt individual callers who (after 
qualification) provide select digital data to develop a 
record for further processing." Column 2 lines 4 to 8 
of the 707 patent . The specification also provides 
that the voice generator is incorporated in the 
interface, Column 4, lines 55 to 58 of the 707 patent 
and that "recorded voice messages prompt callers to 
provide data by actuating the alphanumeric 
buttons"on their telephones, Column 1, lines 45 to 47 
of the 707 patent . Based on the term's ordinary 
meaning, the claim language, and the specification, 
the Court concludes that "voice generator" means: a 
device for generating vocal instructions or prompts to 
individual callers at the remote terminals. 



FN 12. The term "voice generator structure" 
is found in Claim 51 of '309, Claims 33, 
104, 117, and 192 of the 707 patent and 
Claims 65 and 171 of the '863 patent . In 
Claim 192 of the 707 patent , the limitation 
provides that the voice generator structure is 
also able "to prompt said individual callers 
to enter data." 



facility and then storing, updating, 
accessing, or testing that information. 
Thus, the definition of the term "record 
structure" will be the same across the claims 
at issue in which it appears. 



The plaintiffs argue that "record structure" is not 
subject to means-plus- function analysis because the 
term connotes structure to those of ordinary skill in 
the art. Morganstein testified at the Markman 
hearing that a person of ordinary skill in the art who 
had read the Katz patents would have understood 
"record structure" to refer to a set of structures; 
Morganstein testified that the record structure would 
correspond to one of the building blocks of 
interactive voice applications, including processors, 
memory, and software. (Transcript volume 1 at 181- 
1 82). Larky did not disagree with Morganstein and 
testified that "record structure" would have connoted 
structure to those in the field. (Transcript volume 3 
at 67-68). The plaintiffs also argue that the phrases 
"including memory" TFN141 and "connected to 
receive said caller data signals from said interface 
structure" are additional structural descriptions of 
record structure in the claims which support their 
position that the term does not implicate § 1 12, % 6. 
The plaintiffs' proposed construction of this term is "a 
hardware device with associated *603 software, 
including memory and control means, used to store 
information." (Pis.' Appendix at 132). 



d. "Record Structure" 

[27] The term "record structure" begins limitations in 
many of the Analysis Control System Claims at 
issue; the limitation in Claim 51 of the ! 309 patent 
reads "record structure, including memory and 
control means, connected to receive said caller data 
signals from said interface structure for updating a 
file and storing digital caller data relating to said 
individual callers provided from said digital input 
means through said interface structure." TFN13J 



FN13. The term "record structure" appears 
in the following claims: Claim 51 of the '309 
patent Claims 33, 104, 117, and 192 of the 
707 patent , and Claims 49, 50, 65, and 171 
of the '863 patent . The wording of the 
record structure limitations varies across 
these claims; however, all include "memory 
and control means" and the concept of 
receiving information about callers from the 
interface structure or the communication 



FN14. It appears that both sides agree that 
the term "memory" does not implicate § 
112, If 6. Morganstein testified at the 
Markman hearing that a person of ordinary 
skill in the art would have been aware of 
many kinds of "memory," such as RAM, 
tapes, cassettes, and disks. See Morganstein 
Testimony, Transcript volume 1 at 106. 
Thus, the Court construes the term 
"memory" according to its plain meaning as: 
computer hardware that stores information, 
such as disks, RAM, or tapes. 



The defendants argue that "record structure" is 
subject to § 1 12, If 6 because the term is defined by 
the function it performs-accessing a file and storing 
data-and because it lacks a sufficiently definite 
structure to those of ordinary skill in the art. The 
structures that correspond to this term, the defendants 
argue, are the Processing Unit 92, Memory 98 with 
storage cells CI through Cn in Figure 4, and the 
required wiring to connect these structures together. 
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The defendants argue that "record structure" also 
corresponds to the required software for performing 
the disclosed functions. The defendants contend that 
the only software programs disclosed in the 
specifications are in the context of the specific 
"formats" described by Katz, such as game shows, 
lotteries, and auctions. TFN151 



FN15. The defendants argued as well on 
other claim terms that the structures 
corresponding to the means in mean-plus- 
function limitations included software that 
was particularly programmed to carry out 
one of the seven formats disclosed in the 
specifications or to perform "statistical 
analysis to isolate a subset." In support of 
this argument, the defendants submitted the 
recent case of WMS Gaminz Inc. v. 
International Game Technology 184 F,3d 
1339 (Fed.Cir.1999) after the close of the 
Markman hearing. Upon full consideration 
of the WMS Gaming case and the letters 
submitted to the Court by the parties 
regarding this issue, the Court concludes 
that the new decision by the Federal Circuit 
does not require that the software 
corresponding to the means in these 
limitations be specifically programmed to 
perform one of the seven formats disclosed 
in the specifications or statistical analysis to 
isolate a subset of callers or data. 



Based on contemporary technical dictionaries and 
the testimony of the experts, the Court concludes that 
the term "record structure" is not subject to § 1 12, f 
6 because the term would have connoted sufficient 
structure to those of ordinary skill in the art. The 
Court construes the term "record structure" to mean: 
computer hardware and software required to receive 
data signals, update files, and store information. 

The limitations containing the term "record 
structure" provide that the record structure includes 
memory and "control means ... for accessing a file." 
The parties agree that "control means" is subject to § 

1 12 K 6. The plaintiffs point to the Processing Unit 
92 and Memory 98, including cells CI through Cn in 
Figure 4 or Processors PR1 through PRn in Figure 1 
as the structures that correspond to "control means." 
The plaintiffs contend that an alternative structure for 
control means disclosed in the patents is a 
microcomputer or microprocessor, such as the 
Central Processing Unit 251 in Figure 9, programmed 
to perform the disclosed functions. 



The defendants agree that the term "control means" 
corresponds with the structures the plaintiffs have 
identified, but the defendants contend that the term 
also must include the associated wiring and software. 

The first step in means-plus-function analysis is to 
identify the function performed by the means; here, 
the function of the "control means" is to receive 
calling number identification data, to access a file, 
and to store data relating to certain of said individuals 
callers. The Court concludes that the patent 
discloses that the control means correspond to the 
Processing Unit 92 and Memory 98, including the 
cells, CI through Cn in Figure 4 and the Processors 
PR1 through PRn in Figure 1. See Column 16, lines 
24-28, and 44-46 of the 707 patent and Column 18, 
lines 21-25 of the 707 patent . In addition, "control 
means" corresponds to the software that enables these 
structures to perform the functions of receiving and 
storing data and accessing files. The Court 
concludes that the control means also correspond to a 
microprocessor, such as the Central Processing Unit 
251 in Figure 9, programmed to perform the 
disclosed functions, as such a structure can also 
perform the disclosed *604 functions of the control 
means. See Column 5, lines 12-33, Column 9, lines 
59 to 67, and Column 21, lines 9-20 of the 707 
patent . 

The core dispute between the parties in relation to 
the record structure limitations is over the meaning of 
the term "accessing." The plaintiffs argue that the 
term "accessing" includes anything a computer can 
do to a file, such as creating or opening records or 
storing additional information entered by callers. 
The defendants argue that the term "accessing" does 
not encompass deleting a file or creating or initiating 
a file because a file must exist before it can be 
"accessed." The defendants point to passages of the 
specification in which the ideas of updating a file are 
distinct from creating a cell in memory in the first 
instance. See Column 12, line 63-65, Column 16, 
lines 29-32, and Column 17, lines 29-30 of the 707 
patent . Thus, they contend that the term "accessing" 
must mean retrieving a file that already exists. 

In Claim 51 of the '309 patent , Katz recites a "record 
structure, including memory and control means, ... 
for updating a file." This indicates to the Court that 
the use of the word "accessing" in a similar limitation 
in another claim connotes a different meaning. 
Further, although Katz describes updating files and 
assigning cells in memory as different functions in 
the specification, there is nothing in the specification 
that indicates that the term "accessing" could not 
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encompass both of those functions. 

Webster's Dictionary defines the verb "access" as M to 
get at, gain access to." Addenda to Webster's 3rd 
New International Dictionary at 55a (1986). As a 
noun, the term is defined as "permission, liberty, or 
ability to enter, approach, communicate with, or pass 
to and from" or "freedom or ability to obtain or make 
use of." The Court concludes that the term 
"accessing" means in the context of the Katz patents: 
gaining or obtaining the ability to enter or make use 
of files. The Court further concludes that the term 
"accessing" in the context of the Katz patents does 
not delineate or restrict the types of fiinctions that 
may be performed on the files once they are 
accessed, such as updating files, creating new files, or 
deleting files. 

e. "Qualification Structure' 1 

[281 "Qualification structure" appears in many of the 
Analysis Control System Claims, and the limitations 
Q in which this term appears vary from claim to claim. 
,n rFN161 Claims 104 and 117 of the '707 patent and 
JTj: Claim 171 of the '863 patent include the broadest 
^ limitation including the term, providing for a 
2i "qualification structure controlled by said record 
y structure for controlling access to said system by said 
fy individual callers." The other limitations containing 
£ this term vary on how and on what basis access to the 
La system is controlled. 

FN 16. The term "qualification structure" 
appears in Claim 51 of the '309 patent . 
H; Claims 33, 104, and 1 17 of the '707 patent 

lH and Claims 49, 50, 65, and 171 of the '863 

patent . 



The plaintiffs argue that this term is not subject to 
means-plus-function analysis because the term 
"qualification structure" was well known to those of 
ordinary skill in the art of building interactive voice 
applications. The plaintiffs contend that 

"qualification structure" would have brought to mind 
a computer processor and its software programs to 
those of skill in the art. 

The defendants argue that this term is subject to 
means-plus-function analysis because it is written in 
functional terms and has no meaning to those of 
ordinary skill in the art without more information 
than is provided in the claim language. The 
defendants argue that the term does not escape 
application of § 1 12, H 6 because it calls to mind a 



computer processor and its programs, as plaintiffs 
contend. The defendants argue that the structure in 
Figure 4 that corresponds to this term is the 
Qualification Unit 93, the Processing Unit 92, the 
Memory 98, and the software required to qualify 
callers. See Column 6, *605 line 56 to Column 7, 
lines 36 and Column 16, lines 19-31 of the 707 
patent . The defendants contend that the only 
software that is disclosed in the patents is in the 
context of the specific formats discussed by Katz, 
such as game shows, lotteries, and auctions. 

The Court concludes that although the term 
"qualification structure" does not include the term 
"means," it is subject to § 112, K 6. "Qualification 
structure" is written in functional terms and the Court 
is not convinced that it would not have brought to 
mind sufficient structure to a person of ordinary skill 
in the art without further reference to the 
specification. The function performed by the 
"qualification structure" is controlling access to the 
Katz system by individual callers. The structures 
disclosed in the specification that perform this 
function are the Qualification Unit 93 and the 
Processor 92 in Figure 4. [FN 171 



FN17. For the term "qualification structure" 
in Claim 33 of the 707 patent , which 
provides for "[a]n analysis control system 
according to claim 26, wherein said limit on 
use restricts relates to a dollar amount," the 
defendants claim that the corresponding 
structures are the Qualification Unit (93) and 
Look-up Table (99) or Use Rate Calculator 
(100) in Figure 4, as well as the software 
required to perform the function of testing 
the data from callers to specify a basis for 
entitlement to assess to the Katz system. 
See Column 17, lines 38-62 of the 707 
patent . The Court concludes that these 
structures designated by the defendants 
correspond to the qualification structure in 
Claim 33 of the 707 patent . 



The qualification structure limitations raise 
additional construction issues. In Claims 49 and 50 
of the '863, the qualification structure controls access 
to the Katz system "based on at least two forms of 
distinct identification including caller customer 
number data and at least one other distinct 
identification data element consisting of personal 
identification data." The parties agree that a "caller 
customer number" is a number that is assigned to a 
merchant's own customer; however, the defendants 
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contend that the caller customer number cannot be a 
credit card number because it is not assigned from a 
vendor to a customer. The defendants point to 
Column 11, lines 6-7 of the '863 patent, which 
describes the customer number in a mail order format 
as the number found on , the customer's catalog. 
Thus, the defendants argue the customer number 
cannot be a credit card or charge number because 
such a number does not identify the caller as a 
customer of the merchant. In Column 11, lines 19- 
22 of the '863 patent Katz states that a caller's 
customer number may be stored along with his credit 
card number and expiration date; the defendants 
argue that this indicates that a customer number and a 
credit card number are two separate items. 

The defendants also argue that the second piece of 
identification data cannot be a personal identification 
number (PIN) or an expiration date from a credit card 
because such numbers are not unique to the 
individual, or "personal," without the corresponding 
credit card number or calling card number. The 
defendants point out that in Column 1 1, lines 1-5 and 
19-22 of the '863 patent , Katz describes "other 
distinct identification data" in the mail order format 
as both a credit card number and its expiration date. 

Along with the specification, the defendants point to 
the prosecution history of the 707 patent as support 
for their construction of "caller customer number 
data" and "other distinct identification data." In the 
May 8, 1995 Office Action during the prosecution of 
the '707 patent , the examiner rejected pending Claim 
33, which provided for a "record structure with 
means for recording an identification card number 
and at least one other distinct identification data 
element," as unpatentable over the '554 patent to 
Asmuth. The examiner noted that Asmuth contained 
the "record structure" of Katz's claim and taught "that 
input 'caller data signals' may include a telephone 
credit card number (in the claim 'identification card 
number') ... and a 'distinct identification data element' 
consisting of 'personal identification data' (in the 
patent *606 a 'PIN')." Katz subsequently amended 
what was then Claim 33 to recite a qualification 
structure in a form similar to the claims at issue. See 
August 31, 1995 Amendment. In his comments to 
that amendment, Katz stated that he added a 
"qualification structure" requiring two forms of 
distinct identification including a caller's customer 
number to qualify a caller, and that the addition of the 
qualification structure and the fact that Asmuth stored 
data to define the virtual private network while his 
invention stored data developed by the callers 
rendered the Katz invention distinct. 



As for the term "caller customer number data," the 
claim language does not support the narrow 
construction proposed by the defendants. That is, 
there is no support in the claims for the notion that 
this form of identification could not be a credit card 
or other charge number if such a number identified 
the caller as a customer of a particular merchant or 
vendor. The mention in the specification of storing 
the customer number as distinct from the credit card 
number was given as an example; similarly, the 
example of the customer number located on a 
customer's catalog was not provided as a requirement 
for a customer number. 

The second term, "distinct identification data 
element consisting of personal identification data," is 
not subject to the narrow construction proposed by 
defendants either. The word "distinct" indicates that 
this second form of identification must be different 
than the first form of identification for each caller. 
The claim language also requires that this second 
piece of information contain something "personal" by 
way of identification, that is, data that is assigned to a 
person or identifies a person as an individual as 
opposed to a customer of a merchant or vendor. 
Nothing in the claim language instructs that this 
second piece of identification cannot be a personal 
identification number (PIN) or an expiration data 
from a credit card as long as the data identifies the 
individual. The prosecution history cited by the 
defendants does not require that the Court adopt the 
defendants' construction either; Katz did not state in 
the Amendment that his system would not accept a 
PIN as a form of personal identification. 

Thus, based on the claim language, the Court 
construes "caller customer number data" to mean: a 
number assigned to a customer by a vendor or 
merchant or recognized by a vendor or merchant for 
the purpose of identification of the customer. The 
Court construes "other distinct identification data 
element consisting of personal identification data" to 
mean: data that identifies a caller as an individual 
which is distinct from customer number data. 

f. "Means for Selecting" 

[29] The parties agree that the term "means for 
selecting" is subject to means-plus-function analysis. 
This term appears in Claim 104 of the '707 patent in 
dependant Claim 103. The function, which is set out 
in the claim language itself and described in Column 
10, lines 34 through 43 of the 707 patent , that is 
performed by the "means" is selecting a specific one 
of a plurality of formats based on the called number. 
In Column 4, lines 52 through 59, the specification of 
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the 707 patent discloses that the "interface 20 
incorporates ... DNIS ... capability (call data analyzer 
20a)." As explained in line 62 of the same column 
through line 2 of Column 5, "DNIS" is a function of 
the communication facility which provides data 
indicating the called number and may be used with 
the interface 20 and call data analyzer 20a. 

The defendants contend that the Automatic Call 
Distributor AC1, the Interface 20, and the Switch 21 
correspond to the "means" in "means for selecting." 
However, the specification at Column 6, lines 37 
through 48 indicates that the ACD merely receives 
the call signal from the caller and "associates" the 
called number through the interface and the switch to 
the specific processor that contains the particular 
format associated with called number. Similarly, in 
Column 10, lines 31-43, the specification *607 
discloses that the communication facility couples the 
caller at the remote terminal to the correct processor 
to run the format selected by the called number 
^ through the ACD, the interface, and the switch. 
"~f These passages do not specify which of these 
structures is performing the specific function of 
■U selecting the format based on the called number, as 
SI opposed to connecting the caller to the correct 
Q processor once the format has been selected. 

»= The portion of the specification cited above from 
l2 Columns 4 and 5 more clearly identifies that the 
^ interface and the CDA are the structures which 

perform the disclosed function. Thus, the Court 
^ concludes that the disclosed structure that 
Lu corresponds to the "means" in "means for selection" 

is the Interface 20 and the Call Data Analyzer 20a in 
|fi Figure 1. The ACD and the switch do not 
. fj correspond to the means. 

^ g. "Switching Structure" 

\30] The term "switching structure" appears in 
Claims 49 and 50 of the '863 patent , and in context 
reads "switching structure coupled to said interface 
structure for switching certain select ones of said 
individual callers at said remote terminals to any one 
of a plurality of live operators wherein said live 
operators can enter at least a portion of said caller 
data relating to said select ones of said individual 
callers through interface terminals, which is stored in 
said record structure." 

The plaintiffs contend that this term is not subject to 
means-plus- function analysis because the term 
"switch" is well known to those experienced in 
computer telephony and it brings to mind structure to 
those of skill in the art. The plaintiffs argue that 



switching structure should be defined as "hardware 
with associated software used to route calls." (Pis.' 
Appendix at 164). 

The defendants contend that the term "switching 
structure" is subject to analysis under § 112, U 6 
because the term lacks a sufficiently definite structure 
such that one of skill in the art would not know what 
structure to build without more information than is 
provided in the claim. The defendants argue that in 
the passages that discuss the switching structure, 
including Column 5, lines 51-55; Column 7, lines 
13-17; Column 10, lines 45-52; and Column 11, 
lines 8-12 of the '863 patent , Katz did not disclose 
structure to perform the entire function performed by 
the means, which is switching callers to a live 
operator, where the live operator enters caller data for 
storage in the record structure. 

During the Markman hearing, all of the experts 
referred to "switches" in their discussion of computer 
telephony at the time of the Katz patents. Similarly, 
the term "switch" was often used in contemporary 
references and prior art referred to by the parties at 
the hearing. The Court concludes that, based on 
these examples of the state of the art and the 
testimony of the experts, the term "switching 
structure" does not implicate § 1 12, \ 6. The Court 
concludes that the term would have connoted a 
specific set of structures to those of ordinary skill in 
the art. Thus, based on the claim language and the 
specification, the Court construes the term "switching 
structure" to mean: a device including hardware and 
associated software that can switch or route telephone 
calls or signals from one location or connection to 
another. 

h. "Record Testing Structure" 

[31] The term "record testing structure" appears in 
Claim 192 of the 707 patent . The limitation in fall 
provides for a "record testing structure connected to 
receive and test said caller data signals including said 
calling number identification data and said caller 
personal identification data against previously stored 
calling number identification and caller personal 
identification data." 

The plaintiffs argue that this term is not subject to 
means-plus-runction analysis because it would have 
called to mind sufficient structure to those of 
ordinary skill in the art. The plaintiffs propose that 
the Court construe "record testing structure" to mean 
"a hardware device, with associated* 608 software, 
used to store information and implement tests based 
on that information." (Pis. 1 App. at 155). 
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The defendants argue that "record testing structure" 
is subject to § 112, H 6. The structures the 
defendants contend corresponds to the function 
performed by the record testing structure are the 
Processing Unit 96, the Qualification Unit 93, the 
Buffer Storage 97, either the Look-up Table 99 or the 
Use Rate Calculator 100, and the logic within the 
qualification unit to receive information regarding the 
calling number from the interface. Further, the 
defendants argue that the structure corresponding to 
"record testing structure" cannot be any computer 
with any type of memory; if this were the case, the 
defendants argue, § 112, K 6 would have no 
meaning. The defendants contend that the 
processing unit must be programmed to receive 
decoded personal identification data from the callers 
and to test it against stored data for the callers. 

The Court concludes that "record testing structure" 
implicates § 112, ^ 6 because "record testing" is 
clearly a functional term and it does not connote any 
structure for performing the function of receiving and 
testing said caller data signals including said calling 
number identification data and said caller personal 
identification data against previously stored calling 
number identification and caller personal 
identification data. The Court concludes that the 
structures disclosed in the specification that 
correspond to "record testing structure" are the 
Processing Unit 96, the Qualification Unit 93, and the 
Look-Up Table 99 in Figure 4. See Column 10, lines 
1 through 25 of the 707 patent . Contrary to the 
defendants' contentions, the described functions of 
the Use Rate Calculator 100 and the Buffer Storage 
97 in Column 10, lines 1 through 25 of the 707 
patent are not required to perform the function of 
receiving and testing signals against stored data 
called out in the claim. Thus, these structures do not 
correspond to record testing structure. 

3. "Processing" 

[32] The next term the parties presented to the Court 
for construction from the Analysis Control System 
patents is "processing." In Claims 104 and 117 of 
the 707 patent , the term appears in context as "means 
for processing at least certain of said data developed 
by said terminals and said calling number 
identification data relating to certain select ones of 
said individual callers." In Claim 192 of the 707 
patent , the terms appears in context as "analysis 
structure for receiving and processing said caller data 
signals under control of said record testing structure." 
The final analysis control system claim at issue in 
which "processing" appears reads "means for 



processing at least certain of said data developed by 
said remote terminals relating to certain select ones 
of said individual callers." Claim 171 of the '863 
patent . 

The parties agree and the Court concludes that the 
phrase "means for processing" is a means-plus- 
function limitation subject to § 112, If 6. The 
structures corresponding to the "means" in "means 
for processing" include the Processing Unit 92 in 
Figure 4, the Central Processing Unit 251 in Figure 9, 
or the Processors PR1 through PRn in Figure 1. 

The defendants argue that the term "analysis 
structure" in "analysis structure for ... processing" is 
also subject to means-plus-function analysis. To 
support their position, the defendants contend that in 
the 739 patent, which shares the same specification 
as the 707, '863, and the 309 patents . Katz used the 
term "analysis means" in limitations similar to the 
limitations which contain "analysis structure." The 
plaintiffs contend that "analysis structure" had 
meaning to those in the art and connoted computer 
hardware and software used to analyze data, such as a 
processor. (Pis' App at 160-61). The Court concludes 
that the term analysis structure is written in 
functional language and does not connote sufficient 
structure to avoid the application *609 of § 112, ^ 6, 
despite the presumption to the contrary. The 
function of the analysis structure in the terms of the 
claim language is "receiving and processing said 
caller data signals under control of said record testing 
structure." The structures that correspond to 
"analysis structure" are the same as those that 
correspond to the "means" in "means for processing," 
i.e., the Processing Unit 92 in Figure 4, the Central 
Processing Unit 251 in Figure 9, or the Processors 
PR1 through PRn in Figure 1. 

The core dispute between the plaintiffs and 
defendants is whether "processing," as used in 
"means for processing" or otherwise in the patents, 
requires a specific type of processing. The 
defendants contend, in the context of their means- 
plus-function arguments, that the structures that 
correspond to the "means" in "means for processing" 
also include the software that performs the function 
of processing, and because the only type of 
processing disclosed in the specification is statistical 
analysis to isolate a subset of callers in the context of 
the specific formats disclosed, the computer must be 
programmed with software that performs this 
particular kind of processing. Specifically, the 
defendants argue that all of the disclosed formats in 
the specification, including a health poll format, mail 
order format, instant lottery format, auction sale 
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format, television game show formats, and television 
poll format, require the use of statistical analysis to 
isolate a subset; thus, they argue, "processing" and 
"statistical analysis" are synonymous. The 
defendants also argue that if the term "processing" is 
given a broad, unlimited meaning, it would render 
other limitations that call out specific functions of a 
computer surplusage, such as "accessing" a file, 
"storing" data, and "testing" data. 

The plaintiffs argue that the defendants* proposed 
construction of "processing" has no support in the 
claim language, and that the defendants are 
attempting to define the function of "processing" by 
importing structural limitations from the 
specifications. The plaintiffs argue that the term 
should be given its ordinary meaning, which is 
"performing some operation or sequence of 
operations on data and/or telephone calls." (Pis/ 
Appendix at 7). 

The term "processing," even as part of the phrase 
"means for processing," is not subject to means-plus- 
function analysis, so an immediate resort to the 
specification for meaning is not appropriate unless 
there is some "hook" in the claim language on which 
limitations from the specification may be hung. See 
Renishaw. 158 F.3d at 1252. Thus, if the term 
"processing" in the context of the claim language had 
a common, ordinary meaning to those of ordinary 
skill in the art, that meaning is the proper 
construction of the term, even if it is broad. See 
Johnson, 175F.3d985.989. 

Contemporary technical dictionaries indicate to the 
Court that "processing" had a broad meaning to those 
of skill in the art for some time. In the context of 
these claims it is clearly implied that the processing is 
being performed on data. The Standard Dictionary 
of Computers and Information Processing by Martin 
H. Weik (1969) defines the verb "process" as 
follows: "In data processing, to handle, manipulate, 
or perform some operation or sequence of operations 
on data in accordance with a specified or implied 
algorithm, usually as a series of discrete steps, 
including operations such as compute, assemble, 
compile, interpret, generate, translate, store, retrieve, 
transfer, select, extract, shift, search, sort, merge, 
transliterate, read, write, print, erase, and punch. 
The processing usually results in a solution to a 
problem." (Ex. 458). In the Computer Dictionary, 
by Charles J. Sippl (1966), the term "process" is 
defined as a "generic term that may include compute, 
assemble, compile, interpret, generate, etc." (Ex. 
498). In the Dictionary of Computing and New 
Information Technology, by A.J. Meadows et al. 



(1984), the term "data processing" is defined as 
including "all clerical, arithmetical and logical *610 
operations on data. Data processing in the context of 
information technology always implies the use of a 
computer for these operations." (Ex. 483). 

The claim language also shows that the term 
"processing" does not by itself indicate statistical 
analysis to isolate a subset of callers. Many claims, 
dependent and independent, in the 707, '863, and 
'309 patents specifically call out processing to isolate 
a subset of callers. For example, Claim 169 of the 
707 patent specifically calls out processing to isolate 
a subset of callers. Claim 174 of the *863 provides 
for "subsequent" processing that isolates a subset of 
callers; however, Claim 171, upon which Claim 174 
depends, does not require such a parameter on the 
initial processing. Similarly, Claim 1 8 1 of the ! 863 
provides for "processing ... responsive to said 
approval signals." Claim 185 of the '863 patent , 
which is dependant on Clam 181, specifically 
provides for processing to isolate a subset callers. 
The fact that "processing" is called out in some 
claims, and then specifically "processing to isolate a 
subset of callers" is called out in other claims, some 
of which are dependant on the claims that call out 
"processing" generally, indicates that the independent 
claims which contain the term "processing" do not 
necessarily require that the processing perform 
statistical analysis to isolate a subset of callers or 
data. See Rodime PLC v. Seazat e Technology. Inc.. 
174 F.3d 1294. 1306 fFed.Cir.1999) . If the term 
"processing" were given the limited scope explicitly 
called out in the dependent claims, those claims 
would be rendered superfluous, a result that should 
be avoided if the claim language will allow under the 
doctrine of claim differentiation. See Laitram Corp. 

v. Rexnord Inc.. 939 F.2d 1533, 1538 

fFed.Cir. 1991V TFN181 

FN 18. The defendants contend that under 
Laitram, claim differentiation does not apply 
to means-plus-function limitations; however, 
the term "processing" is the functional 
language of the claim and is not subject to 
means-plus-function analysis. 



There is nothing in the specifications that requires 
the Court to alter the broad meaning of "processing" 
conveyed in the claims, even though the subject of 
statistical analysis to isolate a subset of callers is 
repeatedly discussed. The name of the patents under 
consideration is "Telephonic- Interface Statistical 
Analysis System." At several points in the 
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specification, Katz describes his invention generally 
or one of the formats generally as performing 
statistical analysis to isolate a subset of callers. See 
Column 1, line 58-67 of the 707 patent (providing 
that M [i]n general, the present invention comprises a 
telephonic-interface system and related process ... in 
a variety of different interface formats or programs, 
as to ... statistically analyze acquired data, as in 
combination and is association with external data 
(time independent), and accordingly to isolate a 
subset of the callers with variable identification 1 '); 
Column 2, line 22-26 of the '707 patent (providing 
that "in accordance with various formats, acquired 
data is processed in statistical relationship, or in 
relation to applied external data"); Column 5, lines 
53-55 of the 707 patent (providing that "[i]n general, 
the processing evolves a subset (at least one caller) 
the members of which may be verified or 
confirmed"); Column 21, lines 33-38 (providing that 
"[i]n view of the above explanation of exemplary 
systems, it will be appreciated that other 
embodiments of the present invention may be 
employed in many applications to accumulate 
statistical data, process such data, and define subsets 
of callers of concern"). 

It is no surprise that Katz discussed statistical 
analysis to isolate a subset of callers in the 
specifications to the 707, '863, and '309 patents 
because he specifically called out this function in 
some, but not all, of the claims in those patents. 
Conversely, there is no mention in the specifications 
to the '285 and '150 patents of "statistical analysis" or 
"isolating a subset of callers" because none of the 
claims in those patents specifically call out such 
processing, even though the term "processing" *611 
appears in the claims of those patents. While the 
specifications of the 707, '863, and '309 patents call 
out several embodiments of the Katz invention in 
which processing is performed to isolate a subset of 
callers through statistical analysis, not all of the 
claims that contain the broad term "processing" 
require this limitation. Whether, as defendants 
argue, Katz's claims are broader than his disclosure in 
the specifications of his patents, is a question for 
another day and does not alter the construction of 
"processing," a term that clearly had a broad and 
common meaning to those of ordinary skill in the art. 

The portions of the prosecution history highlighted 
by the defendants do not conflict with the common 
understanding of "processing." During the 
prosecution of the *968 patent, from which the 
patents-in-suit descended, Katz distinguished his 
invention from a collection of prior art in part on the 
basis that his invention variously incorporated "(1) 



personal participant selectivity, (2) participant record 
development and (3) analytical inter- related data 
processing with respect to developed records." (Ex. 
33, March 2, 1988 Amendment at 14). The 
defendants argue that this statement by Katz indicates 
that all of his claims, including pending Claim 37 
which did not explicitly call out "statistical analysis 
to isolate a subset," incorporate statistical analysis or 
"inter-related processing." However, pending Claim 
38, which was dependent on Claim 37, added the 
specific limitation of "processing said statistical data 
as to isolate a subset of said individual callers." 
Katz's assertions during the prosecution of the '968 
patent that his invention variously incorporated three 
elements does not require, and this Court will not, 
import the limitation of "analytical inter-related data 
processing" or "statistical analysis to isolate a subset" 
into the definition of "processing" in claims of the 
'968 patent, or of any of the patents at issue in the 
Markman hearing. 

During the prosecution of the '923 patent, which has 
the same specification as the 707, '863, and 309 
patents, Katz attempted to distinguish his invention 
from a patent to Riskin by stating that the Riskin 
patent did not "suggest any interrelated processing 
between callers, nor are processing files formed other 
than merely to accommodate billing." (Ex. 38). In 
an Appeal Brief dated September 1 1, 1992 during the 
same prosecution, Katz described his invention as 
systems that "statistically acquire data, as in 
combination with and in association with external 
data (time independent), and accordingly isolate a 
subset of the callers with verifiable identification." 
(Ex. 38). Similarly, in the Information Disclosure 
Statement dated January 31, 1996 at 13 during the 
prosecution of the '185 patent, Katz informed the 
PTO that "[i]n various applications, Applicant's 
inventive systems have utilized an operation of 
processing data to isolate a subset of callers. In a 
refined form, the operation involves processing data 
from callers in combination to isolate a select subset 
of the callers by 'interrelated' processing." (Ex. 56). 
These statements by Katz indicated that his patents 
suggest or include interrelated processing or 
statistical analysis to isolate a subset of callers, which 
is clear by the claims which explicitly call out this 
function. However, none of these statements by 
Katz indicates that any particular claim includes this 
type of processing or that all processing suggested in 
his patent is of this type. 

Based on the foregoing, the Court construes the term 
"processing" to mean: manipulation of data which 
performs some operation or sequence of operations 
on the data. 
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4. "Format" 

[331 The next term presented to the Court for 
construction is "format." This term appears in many 
of the claims at issue in the Markman hearing. For 
example, Claim 104 of the 707 patent provides for 
"[a] system according to claim *612 103, wherein 
said called number identifies a specific one of a 
plurality of operating formats for interface." Claim 
192 of the 707 patent provides for "[a]n analysis 
control system according to claim 191, wherein said 
select called number (DNIS) identifies a select format 
from a plurality of distinct operating formats." 

The plaintiffs contend that the term "format" as used 
in the patents had a common meaning to those of 
ordinary skill in the art, and they ask the Court to 
define "format" as "a computer program, including 
instructions and/or pre- recorded messages, for 
providing a service to callers." (Pis.* Appendix at 7). 

The defendants argue that although the term 
"format" only explicitly appears in some of the 
claims, the concept of "format" is implicit in all of 
the claims and corresponds to the "analysis control 
system" that is called out in the claims under 
consideration. Arguing that the term is imprecise 
and ambiguous without reference to the 
specifications, the defendants contend that "format" 
is defined by Katz in the specification as analysis that 
isolates a subset of callers and should be limited to 
include only the seven formats disclosed in the 
specifications, including mail order, auction, health 
poll, television game show, television game show 
requiring participation numbers, lottery, and 
television poll formats. Alternatively, the defendants 
argue that if the Court does not limit "format" to the 
seven disclosed embodiments, it should define 
"format" by common threads present in all the 
formats disclosed; for example, the defendants 
contend that a format must include a data acquisition 
phase in which callers enter or are assigned data for 
processing, and a processing phase in which that data 
for multiple callers is statistically analyzed with like 
data for other callers or with common external data to 
isolate a subset of callers participating in the format. 

Construction begins with the claim language, and the 
language here is instructive. Considering Claim 192 
of the 707 patent which is quoted above, it is clear 
that "analysis control system" and "format" are not 
the same concept, as the claim includes both terms 
and indicates that the format is only a part of the 
analysis control system. 
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The language of other claims which were not 
designated for the Markman hearing supports a 
construction of format that does not require statistical 
analysis and is not limited to the seven disclosed 
embodiments of the specifications. In some claims, 
Katz specifically limited the format in a claim to a 
particular type of format. For example, Claim 42 of 
the 707 provides for a "promotional format," Claim 
45 of the'863 patent provides for an "order format," 
Claim 46 of the '863 provides for a "television 
initiated mail order operation," and Claim 56 of 
the'863 provides for a "merchandising format." The 
fact that these particular formats are called out in 
some of the claims indicates that the term "format" 
alone is not limited to any particular format or set of 
formats. 

The specifications of the patents do not indicate that 
"format" must include statistical analysis or be 
limited to the disclosed embodiments. Although the 
Background and Summary of the Invention in the 
specifications to the 707, '863, and '309 patents 
describes the invention as generally performing 
certain functions, including statistically analyzing 
data, it does not explicitly require that the "format" 
include statistical analysis or that the "format" is 
performing the statistical analysis. See Column 1, 
lines 43- 47, 57-67 of the 707 patent ; Column 2, 
lines 4-14, 22-26 of the 707 patent . In addition, the 
language of the Background and Summary of the 
Invention is exemplary; it provides what the 
invention is generally or what it may include or 
perform. See Column 1, lines 43 through 67 of the 
707 patent . Similarly, in describing the seven 
disclosed embodiments of his invention, Katz 
repeatedly stated that the examples were illustrative 
or exemplary. See, e.g., Column 9, lines 48 through 
51; Column *613 11, lines 66 through 67; Column 
12, lines 1 through 19 of the 707 patent . 

Figure 3 of the 707, '863, and '309 patents is a flow 
diagram for one operating format of the Katz system. 
See Column 2, lines 44-45 of the 707 patent . The 
diagram illustrates a series of commands or 
instructions for the computer and the sequencing of 
those commands, including the content and sequence 
of voice prompts and the operations on data to be 
stored in or retrieved from memory. There is no 
indication in the figure of statistical analysis or that 
the format is limited to the disclosed embodiments. 
To limit the term "format" in these patents to the 
disclosed embodiments would violate the ruling of 
Comark Communications, Inc. v. Harris 
Corporation. 156 F.3d 1182. 1187 (Fed.Cir.1998) 
and similar cases. 
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The prosecution history cited by the defendants does 
not support their proposed construction of "format." 
During the prosecution of the '023 patent, the 
examiner rejected certain of Katz's claims as 
anticipated by a patent to Riskin because the Riskin 
patent described various "formats," including stock 
quotation, movie directory, and product information 
services. (Ex. 48). Similarly, during the prosecution 
of the '120 patent, the examiner rejected certain of 
Katz's claims as being unpatentable over a group of 
references because the claims contained "game" or 
"operating process" formats that were selected 
through the use of the dialed number. These 
statements indicate that the examiner did not consider 
the Katz formats to be limited to the seven 
embodiments disclosed in the specifications because 
the examiner rejected some of Katz's claims as 
unpatentable over patents which contained "formats" 
other than the seven described by Katz. The 
defendants pointed to no statements by Katz during 
the prosecution of the patents in which he disclaimed 
coverage of any formats other than the formats 
discussed in the specifications. 

Based on the foregoing, the Court construes the term 
"format" to mean: a computer program that sets forth 
the content and sequence of steps to gather 
information from and convey information to callers 
through pre-recorded voice prompts and messages. 

5. "Multiple Formats'* or "Plurality of Formats" 

[341 The parties also disagree over the proper 
construction of the terms "plurality of formats" and 
"multiple format." [FN 191 The plaintiffs argue that 
the terms "plurality" and "multiple" clearly had the 
common and plain meaning of "more than one" to 
one of ordinary skill in the art. The defendants do 
not contest that these terms mean "more than one," 
but rather they argue that because it is impossible to 
know whether a system is running on one format or 
more than one format, "multiple" or a "plurality of* 
formats must have three characteristics. First, each 
format must be a separate computer program and not 
just different questions or branching in the same 
format. Second, each format must have distinctly 
different subject matter and functionality. Third, 
each format must be reached by a different and 
unique called number. 

FN19. These terms appear in the 
Conditional Format Claims at issue in the 
'150 and '285 patents and the Participation 
Number claims at issue in the 707 and 1863 
patents . 



The plaintiffs agree that subroutines or branching 
within a format do not constitute multiple formats. 
The specification of the 707 patent confirms this. 
See Column 18, line 37 (noting in the context of the 
television game show format that "the basic format 
can remain the same, only the questions change by 
time zone"). The plaintiffs also agree that one phone 
number cannot be used to reach different formats. 
The specifications support this understanding of 
"multiple formats" or "plurality of formats." See 
Column 12, lines 5-6 (noting that one of the common 
structural elements of the Katz invention is "utilizing 
the called number to select a *614 specific operating 
format"). However, the patents do not support the 
defendants 1 contention that each format of a plurality 
of formats or multiple formats must be assigned a 
unique called number. 

The patents also do not support the defendants' 
contention that each format in a plurality of formats 
or in multiple formats must be different in the 
function it performs or in subject matter. In the '150 
patent specification, Katz states that "[exemplary 
selected formats of the processor might include: 
public polls, lotteries, auctions, promotions, sales 
operations and games;" the use of plural to describe 
the formats indicates that the processor could run 
more than one of any type of format. Column 2, line 
65 to Column 3, line 1 of the *150. Thus, if a 
processor is running a series of formats, even if all 
are lotteries or all are mail order formats, this would 
constitute a "plurality of formats" or "multiple 
formats." 

The prosecution history cited by the defendants does 
not dictate that the Court should alter the construction 
of "multiple formats" or "plurality of formats" that is 
clear from the claim language and specifications. In 
an Amendment dated January 11, 1990 during the 
prosecution of the '506 application, Katz amended 
one of his claims to recite "a plurality of distinctly 
different operating process formats." (Ex. 36). 
However, the examiner subsequently rejected this 
claim as amended, and this particular language does 
not appear in any of the claims at issue. During the 
prosecution of the '150 patent , Katz noted in an 
Amendment dated October 5, 1989 that the patent to 
Riskin "contains no suggestion of a multiple format 
processor nor structure for conditioning accepted 
calls." rFN201 (Ex. 35). The Court concludes that 
Katz was not limiting the term "multiple format" to 
require formats with different subject matter or 
functionality in this statement to the PTO. 
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FN20. Katz made a similar statement in an 
Amendment dated June 30, 1992 during the 
prosecution of the '285 patent . (Ex.50). 



Based on the foregoing, the Court construes the 
terms "plurality of formats" and "multiple formats" to 
mean: more than one format. The terms do not 
include the subroutines or branching within a single 
format. 

6. "Remote Terminals" 

[35] The parties dispute the meaning of the term 
"remote terminals," which appears in claims 
throughout the body of patents to Katz. The parties 
agree that the term refers to traditional telephones, 
but the plaintiffs contend that the term may comprise 
other devices as well, such as wireless phones or a 
computer that can access the telephone network. 

The plaintiffs contend that a person of ordinary skill 
in the art reading the Katz patents would understand 
that "remote terminals" could refer to devices other 
than traditional telephones. The defendants argue 
that there is no support in the specifications for any 
device other than traditional telephones. 

The claim language in the patents does not support 
the defendants limited definition. Claim 96 of the 
707 patent is exemplary of many of the claims that 
contain the term "remote terminals," Claim 96 
provides for "[a]n analysis control system for use 
with a communication facility including remote 
terminals for individual callers, wherein each of said 
remote terminals may comprise a conventional 
telephone instrument including voice communication 
means and digital input means in the form of an array 
of alphanumeric buttons for providing data." The 
use of the words "may comprise" indicates that 
remote terminals includes, but is not limited to, 
traditional telephones. 

The specification does not limit "remote terminals" 
to conventional telephones only. In Column 3, line 
55 through Column 4, line 1 8 of the '707 patent , Katz 
describes *615 the remote terminal illustrated in 
Figure 1. Although Katz describes what would be 
considered a traditional or conventional telephone, 
the specification is clear that the remote terminal in 
Figure 1 is the illustrative embodiment and that the 
description of it is exemplary. 

The prosecution history cited by the defendants does 
not restrict the definition of "remote terminals." In 



the prosecution history of the '968 patent, in an 
Amendment dated March 2, 1988, Katz attempted to 
distinguish his patent from other patents containing, 
among other devices, "a special form of terminal 
apparatus at a data source" by noting that "[c]ontrary 
to the operations of the systems described in the 
above references, applicant's system interfaces with a 
conventional telephone instrument." (Ex.33). Katz 
went on further to explain regarding "special-purpose 
telephone instruments" that " [c] learly , such 
telephones could be employed in cooperation with 
applicant's system; however, a very significant 
feature of applicant's system is its ability to function 
cooperatively with a conventional telephone 
instrument. Accordingly, specific forms of 
transaction telephone instruments or data phones are 
not deemed to be particularly applicable to the claims 
as set forth herein...." Contrary to the defendants' 
contention, the Court concludes that this statement by 
Katz indicates that his system could accommodate 
conventional telephones, as well as other devices, not 
that it was limited to use with conventional 
telephones. 

Thus, the Court concludes that there is nothing in the 
claim language, specifications, or prosecution history 
that indicates that "remote terminals" can only 
include conventional or traditional telephones and not 
wireless phones or computers connected to the 
telephone network. Based on the foregoing, the 
Court construes "remote terminals" to mean: a 
device or instrument for connecting callers to the 
telephone network for voice and digital 
communication, including, but not limited to, 
conventional telephones. 

7. M DNIS" and "called number identification 
data" 

[361 The next terms the Court must construe are 
"DNIS" and "called number identification data." 
These terms appear in many of the Analysis Control 
System claims, including Claim 104 of the 707 
patent which reads "a system according to claim 96 
for use with a communication facility having a 
capability (DNIS) to provide called number 
identification data to identify a called number from a 
plurality of different numbers for calling," TFN2 1 1 
Claim 192 of the '707 patent which reads "an analysis 
control system according to claim 183, wherein said 
communication facility automatically provides called 
number identification data (DNIS) to identify a select 
called number from a plurality of called numbers," 
and Claim 65 of the '863 patent which reads "an 
interface structure ... including means to 
automatically receive call number identification 



Copr. © West 2003 No Claim to Orig. U.S. Govt. Works 



63 F.Supp.2d 583 

(Cite as: 63 F.Supp.2d 583) 



Page 28 



signals (DNIS) to identify a select format from a 
plurality of formats." TFN221 



FN21. This language is found in Claim 103 
of the 707 patent upon which Claim 104 
depends. 



FN22. The terms "DNIS" and "called 
number identification data" appear in claims 
other than the Analysis Control System 
claims; the parties agree and the Court 
concludes that the terms have a uniform 
meaning across all of the claims at issue. 

The parties agree that the terms "DNIS" and "called 
number identification data" have the same meaning 
and are used interchangeably in the patents. The 
plaintiffs contend that the terms mean "a signal 
representative of the number called." 

The defendants argue that DNIS or called number 
identification data must represent the full dialed 
number, which is seven or ten digits. The 
defendants also contend that DNIS or called number 
identification data cannot be internal routing *616 
numbers or vector directory numbers; because the 
claims indicate that the communication facility 
provides DNIS or called number identification data to 
the interface and the interface receives DNIS or 
called number identification data from the 
communication facility, the defendants argue that 
DNIS or called number identification data cannot be 
any signal sent internally in the communication 
facility. 

The Court concludes that the terms "DNIS," "called 
number identification data," and like terms have the 
same meaning and are used interchangeably in the 
patents. The term "DNIS" is an acronym for "dialed 
number identification service." Both "dialed number 
identification service" and "caller number 
identification data" contain the word "identification," 
and the plain import of these phrases is a signal or 
data that identifies the number that has been called. 
Thus, the language of the claims does not support the 
defendants' argument that "DNIS" or "called number 
identification data" must be the full seven or ten digit 
dialed number. The claim language does not support 
the defendants 1 argument that "DNIS" or "called 
number identification data" cannot include internal 
routing numbers within the telephone network; 
indeed, such numbers are neither mentioned in nor 
relevant to the Court's construction of the claims at 



all. 

The passages of the specifications to which the 
defendants point do not support the limited 
construction proposed by the defendants either. In 
Column 12, lines 2 through 6 of the 707 patent . Katz 
describes one of the structural elements that have 
reoccurring significance in his inventions as 
"utilizing the called number to select a specific 
operating format." The defendants emphasize that 
Katz lists a ten or seven digit number as an example 
of the called number in the specifications; in Column 
6, lines 41-45 of the 707 patent. Katz explains that 
"[receiving the call signal, the automatic call 
distributor AC1 associates the called number ((213) 
627-3333, rendered available using standard 
telephone DNIS techniques) through the interface 20 
and the switch 21 to attain connection with the 
specific processor...." However, the mere reference 
to "called number" does not restrict "called number 
identification data" to a certain number of digits, nor 
is there reason to restrict the terms "DNIS" and 
"called number identification data" to the examples 
provided by Katz in the specifications. 

Further, in Column 4, lines 62 through 64 of the 707 
patent Katz stated that "[gjenerally, DNIS capability 
is a function of the communication facility C 
(composite telephone system) to provide called 
terminal digital data indicating the called number." 
"Data indicating the called number" undermines the 
defendants contention that the data must be the full 
dialed number. Similarly, in Column 10, lines 39 
through 42 of the 707 patent Katz stated that "[n]ote 
that the communication facility C provides the dialed 
number ("(213) 627-4444") to the processing system 
PI through well known telephonic equipment DNIS." 
These passages confirm that DNIS or called number 
identification data must only be a signal that 
identifies the called number and need not be only the 
seven or ten digit number. 

The prosecution history cited by the defendants does 
not alter the meaning of the terms conveyed by the 
claim language and specifications. The first set of 
statements by Katz in the prosecution history, the 
defendants argue, indicates that DNIS or called 
number identification data must be the fill I dialed 
number. In an Information Disclosure Statement 
dated September 20, 1994 submitted during the 
prosecution of the '285 patent Katz attempted to 
distinguish his claims from a group of patents and 
other references. (Ex. 50). Katz described the '012 
patent to Matthews et al. as a "system identified as 
Direct Inward Dialing or 'DID,' which involves the 
capability of utilizing the last three or four digits of a 
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called number for routing to a desired recipient's 
telephone" and distinguished *617 the system as 
"quite different from the combinations set forth in the 
claims in that, neither DNIS signals were utilized nor 
were formats selected. Additionally the system was 
void of either qualification or operator control..." 
[FN231 

FN23. Katz made an almost identical 
statement regarding the Matthews patent to 
the PTO in the prosecution of the 734 
patent. (Ex.61). 

Similarly, in a Supplemental Amendment dated 
March 14, 1995 during the prosecution of the 734 
application, Katz also distinguished the '906 patent to 
Matthews on the basis that the Matthews system 
"utilizes so called' 'DID' signals for accessing an 
individual program.... However, again, the structure 
and operation is distinct from Applicant's techniques 
utilizing DNIS for format selection and further 
involving testing." (Ex.61). 

It is unclear from these two statements however, 
whether Katz was basing his distinction on the 
difference between the number of digits or content of 
a DID signal versus a DNIS or caller number 
identification data signal, or if he was basing his 
distinction on the different functions that those 
signals performed. What is clear is that Katz did not 
explicitly state that DNIS or called number 
identification must include all of the digits of the 
number dialed. 

The second set of statements by Katz in the 
prosecution history, the defendants argue, indicate 
that DNIS or called number identification data cannot 
be internal routing numbers in the telephone network. 
In the September 20, 1994 Information Disclosure 
Statement, Katz described the '682 patent to Vij et al. 
as "another utilization of 'DID' operation to route 
calls. Again, the operation is quite distinct from 
DNIS operation and is further distinguished from the 
claims herein on the basis of testing, computer 
interface and so on." TFN241 (Ex. 50). In the same 
Information Disclosure Statement, Katz described the 
'500 patent to Binkerd et al. as "another alternative 
for routing calls utilizing inputs by a caller. Again 
the system is quite distinct from the utilization of 
DNIS capability." (Ex. 50). During the prosecution 
history of the '075 patent in the Preliminary 
Amendment dated July 17, 1990, Katz stated that 
M [r]ecognizing that the Riskin patent discloses the 
utilization of ANI and DNIS signals to accomplish 



telephone routing, it is respectfully submitted that 
applicant's system involves entirely different 
philosophical considerations and structure. The 
provision of an interface system utilizing these 
signals, not only to select an operating format but 
further to accomplish associative data, is submitted to 
involve a patentable distinction." (Ex. 40). In an 
Amendment dated August 31, 1995 during the 
prosecution of the 707 patent , Katz attempted to 
distinguish the '336 patent to DeBruyn for an 
international lottery system on the basis that the 
system indicated direction or routing to different 
processors for individual language operation in 
response to different dialed numbers, but "no 
suggestion of DNIS appears nor is the system 
otherwise pertinent" (Ex.51). 



FN24. Katz made an almost identical 
statement regarding the Vij patent to the 
PTO in the prosecution of the 734 patent. 
(Ex.61). 

These statements indicate that Katz distinguished his 
inventions from other patents on the basis of the 
comparative functions of the systems; the systems in 
the other patents use signals to route telephone calls, 
not select a format from a group of formats or to store 
data associated with those signals. However, Katz 
never informed the PTO that the same numbers that 
other systems used to route calls could not be used to 
identify the called number and select a format. In 
short, it is not clear from Katz's statements, contrary 
to the defendants' contention, that "internal routing 
numbers," to the extent they can identify the called 
number, could not be included in the meaning of 
called number identification data or DNIS, as used in 
the Katz patents. 

*618 Based on the foregoing, the Court concludes 
that the terms "DNIS" and "called number 
identification data" are synonymous and mean: a 
signal or data that identifies the number called. 

8. "ANI" and "Calling Number Identification 
Data" 

[371 "ANI" and "calling number identification data" 
are the next terms presented to the Court for 
construction. In general, the term "calling number 
identification data" appears in the claims and the term 
"ANI" is used in the specifications. The parties 
agree that "ANI" and "calling number identification 
data" have the same meaning. 
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In the Analysis Control System Claims, the term 
"calling number identification data" appears in 
context as "receiving said calling number 
identification data." See Claims 33, 104, 117, and 
192 of the 707 patent and Claim 171 of the '863 
patent . In the Conditional Format claims, the terms 
appear in context as "call data signals as to indicate ... 
calling numbers" or "calling numbers as additional 
call data signals." See Claim 15 of the '150 patent 
and Claims 17 and 24 of the 785 patent . In the 
Products Carrying Participation Numbers Claims, the 
terms appear in context as "call data signals 
indicative of calling number identification data." See 
Claim 44 of the' 707 patent and Claim 79 of the '863 
patent . These terms appear throughout the Katz 
patents. The parties agree and the Court concludes 
that the terms have a consistent meaning across the 
claims at issue. 

The arguments of the parties regarding the proper 
construction of these terms mostly mirror their 
arguments regarding "DNIS" and "called number 
identification data." The plaintiffs argue that these 
terms mean a signal provided by the telephone 
network that indicates all or part of the calling 
number. (Pis.' Appendix at 31, 69). The defendants 
argue that "ANI" and "calling number identification 
data" must refer to the entire calling number, do not 
include routing or billing signals used within the 
telephone network, and must identify the geographic 
location of the caller such that wireless phones are 
excluded. The arguments of the defendants will be 
addressed in turn. 

There is no indication in the claim language that 
"ANI" or "calling number identification data" must 
be the full calling number; indeed many of the 
claims call out a signal that indicates the calling 
number. The specifications do not support the 
defendants* contention either. In Column 4, lines 62 
through 67 of the '707 patent , Katz notes that "ANI 
capability is a similar function whereby the digital 
data indicates the calling number with calling 
terminal digital signals." The defendants contend 
that because Katz used ten digit phone numbers in his 
examples in the specifications, the terms "ANI" and 
"calling number identification data" must include the 
full seven or ten digit number. In Column 6, lines 62 
through 65 of the 707 patent Katz describes two 
ways in which the calling number could be 
transmitted to the Katz system; he notes that "the 
caller would push the buttons in sequence to indicate 
his telephone number, e.g. '(2 1 3) 627-2222/ 
Alternatively, the interface 20 can accept the calling 
number ((213) 627-2222) according to its provision 
by standard ANI equipment of the communication 



facility C. M In Column 7, lines 29 through 30 of the 
707 patent, Katz notes that "the first portion, section 
53, contains a form of identification data, i.e., the 
caller's telephone number, i.e. '(213) 627-2222." 

The first passage of the specifications cited by the 
defendants is provided as an example of a calling 
number. It is clear that the number from which a 
caller is calling would be a full seven or ten digit 
number; however, the specification is silent about 
what the signal that conveys this number, the ANI or 
the calling number identification data, would include. 
The second passage of the specifications cited by the 
defendants describes an example of *619 data that is 
stored in a cell as represented in Figure 2, not "ANI" 
or "calling number identification data." Neither of 
these passages indicates that "ANI" or "calling 
number identification data" must include any 
particular number of digits. 

As for the defendants' second argument, the claim 
language does not support a construction of "ANI" or 
"calling number identification data" that excludes 
routing signals or billing signals that are used within 
the telephone network. This argument is essentially 
the same as the defendants' argument that 
"communication facility" means that the Katz system 
must operate outside of the telephone network, which 
the Court addressed above and will not repeat here. 
In short, neither the claim language nor specifications 
mention routing or billing signals as either included 
on excluded in the definition of "ANI" or "calling 
number identification data." Determining whether 
routing or billing signals are signals which indicate 
the calling number is not a matter of claim 
construction, and as such, is not properly before the 
Court. 

Further, the prosecution history cited by the 
defendants neither confirms their proposed 
construction of "ANI" or "calling number 
identification data" nor conflicts with the plain 
meaning of the terms "ANI" and "calling number 
identification data" conveyed by the claim language 
and specifications. In an Amendment dated April 
15, 1996 in the prosecution of the 751 patent, Katz 
attempted to distinguish the '020 patent to Fodale to 
support his amendment. Katz described the Fodale 
patent as providing a system which blocks delinquent 
telephone terminals from making toll calls by 
comparing routing and billing information provided 
by the local telephone office against a list of 
delinquent terminal numbers. Katz notes that in one 
arrangement in the Fodale patent, ANI provides the 
calling or billed number. Katz stated that "[n]o 
reference to ANI can be located in providing the 
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caller number, which presumably is otherwise 
available to the local toll network." (Ex. 67). The 
defendants contend that Katz was referring to "his" 
version of ANI in this last statement and 
distinguishing signals that are sent outside the 
telephone network from the billing signals or routing 
signals that are internal to the telephone network. The 
defendants' interpretation of this statement by Katz is 
inconsistent with his statement that Fodale uses ANI 
to provide the calling or billed number in one 
arrangement. While the meaning of Katz's 
statements in this Amendment is not completely 
clear, the Court concludes that these statements 
clearly do not convey the message that the defendants 
would attribute to them, that Katz was disclaiming 
coverage of routing and billing signals. 

As for the defendants' final argument, there is no 
requirement in the claim language that "ANI" and 
"calling number identification data" must identify the 
geographic location of callers. The defendants argue 
that the "ANI" and "calling number identification 
data" must disclose the geographic location of the 
caller because the formats disclosed in the 
specifications use ANI to screen callers based on 
their geographic area. In his description of a 
television game show format in Column 18, lines 37 
through 44, lines 56 through 62 of the 707 patent 
Katz proposes that different questions be used for 
different geographic locations to accommodate the 
different time zones and that "area code numbers 
afford an effective geographic classification of 
callers." In the context of the discussion of a 
television poll format in Column 20, line 16 through 
22 of the '707, Katz proposes that callers may be 
screened by geographic area according to their 
telephone number which is provided by ANI 
equipment. The defendants contend that because 
Katz uses the geographic location of the callers taken 
from the calling number in these formats, the Mobile 
Identification Number or MIN supplied by wireless 
phones cannot constitute "calling number 
identification data" or "ANI" because MIN does not 
supply an *620 accurate indication of the callers 
geographic location. However, in the discussion of 
an instant lottery format in Column 12, lines 46 
through 47 of the '707 patent Katz proposes the use 
of a caller's telephone number and date of birth to 
qualify a caller based on his age; in this example, the 
calling number is not used to qualify a caller based 
on his geographic location. Similarly, Claims 165 
and 175 of the 707 patent call out the use of calling 
numbers for purposes other than determining 
geographic limitations. To adopt the defendants' 
construction of the terms at issue to always require 
the identification of the geographic location of the 



caller would not only improperly limit the claims by 
the examples disclosed in the specifications, but also 
would limit the claims in a manner inconsistent with 
some of the other examples in the specifications. 
The Court concludes that there is no basis in the 
claim language for importing such a limitation. 

Based on the foregoing, the Court concludes that 
"ANI" and "calling number identification data" are 
synonymous in the claims at issue in the Katz patents 
and mean: a signal that identifies the calling number, 
i.e. the number from which a call originated. 

9. In-band or Out-of-band Signaling 

[381 The defendants have requested that the Court 
determine whether the patents require the signals 
indicating the called and calling number as just 
discussed to be transmitted "in-band," or along a 
voice channel in the form of analog signals, and not 
"out-of-band" via an Integrated Services Digital 
Network (ISDN) connection. The plaintiffs contend 
that the patents are silent on whether the signals must 
be transmitted, or in-band or out-of-band, and thus no 
particular manner of connection or mode of 
transmission of these signals is required. 

The parties presented expert testimony and argument 
on the difference between in-band and out-of-band 
signaling. In short, a signal carrying data may be 
transmitted over a telephone connection that travels 
in the same channel or line as the voice signal travels; 
such a data signal is said to be traveling "in-band." 
Traditional telephone connections are set up in this 
manner. A signal carrying data may be transmitted 
over a telephone connection in a channel or line that 
is separate from the channel or line that the voice 
signal travels; such a data signal is said to be 
traveling "out-of-band." An ISDN connection, 
which provides two voice channels and one data 
channel in the same connection, is an example of 
"out-of-band" signaling. A Tl connection provides 
for 24 channels or lines in the same connection; a 
data signal may travel in-band with each of the 24 
voice channels or out-of-band in one of the channels 
along with the other 23 voice channels. (See 
Defendants' Demonstrative Exhibit 36). 

To support their argument that the patents require in- 
band signaling, the defendants contend that the 
limitation in Claim 96 of the 707 patent which reads 
"means to provide signals representative of data 
developed by said remote terminals and for receiving 
said calling number identification data" is a means- 
plus-function limitation, and therefore, the Court 
must determine the structure disclosed in the 
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specification that corresponds to the "means." 
rFN251 The defendants contend that the only 
structure disclosed in the specifications is an in-band 
connection. For support for this argument, the 
defendants rely heavily on Figure 1 in the 707, *863, 
and '309 patents . Figure 1 illustrates one hundred 
calls or lines coming into the Automatic *621 Call 
Distributor AC1, fifty lines coming from the ACD to 
the Interface 20, and fifty lines coming out of the 
Interface 20. See also Column 4, lines 24 through 27 
and Column 5, lines 3 through 13 of the 707 patent . 
The defendants contend that if Katz contemplated 
that the call data signals would be sent out-of-band, 
he would have had to show 5 1 lines going into and 
coming out of the Interface to allow for the separate 
data line in an ISDN connection. The defendants 
contend that Katz's disclosure of in-band signaling in 
Figure 1 is the structure to which the "means" 
corresponds. However, Figure 1 is an illustration of 
how the Katz system may be set up. Even assuming 
that the defendants' contention regarding the figure is 
correct, the Court concludes that Figure 1 does not 
require that the signals be sent in- band; it only 
illustrates that the signals may be sent in-band. 



. FN25. The defendants also contend that ANI 
or calling number identification data, and 
DNIS, or called number identification data 
signals, even in claims which are not in 
means-plus-function form, refers to in-band 
signaling only. However, to support this 
position, the defendants point to the same 
claim language and passages of the 
specification that they rely on to support 
their means-plus-function argument. Thus, 
the Court will treat these two issues 
together. 



In addition, the defendants point to Column 4, lines 
52 through 58 of the 707 patent, which indicates that 
the interface for receiving ANI may be a Centrum 
9000 or an interface which includes tone decoders. 
The defendants contend that such interfaces could 
only receive analog in-band signals, not digital or 
ISDN signals. However, even assuming that this 
representation about the capacity of these interfaces 
is true, the types of interfaces provided in the 
specifications are exemplary only; they do not 
indicate that the signals can only be sent via one of 
these interfaces or that the signals can only be sent in- 
band. 

In Column 4, lines 52 through 58 of the 707 patent . 
Katz notes that "the interface 20 incorporates 



modems, tone decoders, switching mechanisms, 
DNIS and ANI capability (call data analyzer 20a) 
along with voice interface capability." It is clear that 
the tone decoders and the DNIS and ANI capability 
of the call data analyzer perform the function of 
providing and receiving signals from the remote 
terminals and the communication facility. Thus, the 
Court concludes that the structures that correspond to 
the "means" are the Interface 20 and the Call Data 
Analyzer 20a. 

The plaintiffs note that Claim 15 of the' 150 patent , a 
process claim, recites the limitation of "receiving said 
call data signals from said telephonic communication 
system for a calling remote terminal," which is not 
written in means-plus-function form. They argue 
that the language of this claim in no way indicates the 
type of line on which the call data signals must be 
received and because it is not a means-plus-function 
limitation, it is not appropriate to import structure 
from the specifications. The Court agrees. In the 
specification of the '150 patent, in Column 4, lines 
12-17, Katz discusses the call data referred to in his 
claims. The only requirement of the call data signals 
set forth in the specification pertains to the content of 
the signal: it must convey the called and calling 
number. There is no requirement in the 
specifications that the signals be sent in a certain 
manner or over a certain type of line or connection. 

The patents are silent as to whether the call data 
signals must be transmitted "in-band" or "out-of- 
band." Thus, the Court concludes that the claims at 
issue do not require or exclude any particular manner 
of transmission or type of signaling. 

10. "Consumable Participation Key" and "Limits 
on Use" 

r391f401 The parties have presented the terms 
"consumable participation key" and "limits on use" to 
the Court for construction. "Consumable 
participation key" appears in Claim 5 1 of the '309 
patent and reads in context "qualification structure 
controlled by said record structure for testing caller 
data signals provided by a respective one of said 
individual callers to specify a consumable 
participation key for restricting the extent of access to 
said system to limit data stored from said respective 
one of said individual callers on the basis of 
entitlement." The term also appears in Claim 65 of 
the '863 patent and *622 reads in context 
"qualification structure for testing caller data signals 
provided by at least one of said individual callers to 
specify a consumable participation key, said 
consumable participation key for use during a single 



Copr. © West 2003 No Claim to Orig. U.S. Govt. Works 



63 F.Supp.2d 583 

(Cite as: 63 F.Supp.2d 583) 



Page 33 



predetermined period of time for restricting the extent 
of access to at least a portion of said system by said 
one of said individual callers on the basis of 
entitlement." 

The term "limit on use" or "limits on use" appears in 
Claims 33, 44, and 93 of the '707 patent and Claims 
79 and 190 of the '863 patent . Claim 33 of the 707 
patent recites in part a "qualification structure 
controlled by said record structure for testing said 
calling number identification data to specify a basis 
for entitlement defining a limit on use, for restricting 
the extent of access to said system for a respective 
one of said certain of said individual callers.... An 
analysis control system according to claim 26, 
wherein said limit on use relates to a dollar amount." 
The other claims in which "limits on use" appears are 
substantively the same; Claim 44 of the 707 is 
representative and reads "providing products carrying 
participation numbers specifying limits on use to 
entitle individual callers to access said operations of 

^ the interface with said telephonic communication 

w system." 

fU The parties agree that "consumable participation 
Hi key" should be defined as a number or word that 
3 allows a caller access to a service or part of a service 
ST; a predefined limited number of times and which 
p cannot be refreshed or recharged. While the 
J* ordinary meaning of the claim language gives some 
indication of the meaning of "consumable 
3 participation key," the specification makes it clear. 
O In Column 9, lines 31 through 35 of the 707 patent 
yj the specification provides that "[fjor example, a list 
Li= may be preserved by a use- rate calculator to 
sff implement a consumable key operation. That is, a 
user is qualified to a specific limited number of uses 
if during a defined interval." 

The parties disagree, however, on the meaning of 
"limits on use." The plaintiffs argue that "limit on 
use" means "a control imposed on the degree or 
extent to which callers may avail or utilize a service 
or one or more operations of a service." (Pis.* App. at 
74). The plaintiffs contend that a limit on use can be 
any one of a range of restrictions including "limits 
based on the total number of permitted accesses, the 
time of day for permitted accesses, limits on use 
based on a dollar value, [and] limits on use based on 
a predetermined period of time." (Pis/ App. 75-76). 
The defendants argue that this term has the same 
meaning as consumable participation key in that it is 
a control on the number of times a caller may enter a 
format in the Katz system. The defendants agree that 
a limit on use can be fixed by a set number of uses or 
a set dollar amount. However, the defendants argue 



that a limit on use does not perform a metering 
function in that it does not effect the duration of 
access to a format; consequently, it cannot 
disconnect a caller during a format for exceeding a 
set period of use. 

The place to begin is the claim language. Claim 33 
of the 707 patent provides for a limit on use that 
relates to a dollar amount. The plaintiffs argue that 
this Claim clearly shows that limit on use is not 
restricted to only the number of calls or accesses into 
the system. Although this claim does not explicitly 
recite that the limit on use would be a duration of 
time linked to the set dollar amount, e.g. $10.00 limit 
at $2.00 per minute, it does not explicitly recite that 
the dollar amount could only be linked to a set 
number of accesses, e.g. $10.00 limit at $2.00 per 
access. 

The defendants argue that the limits on use are used 
to qualify callers for access to the operations of the 
interface, which necessarily has to occur before the 
caller enters into the Katz system. However, claim 
44 of the 707 patent provides for a further step of 
"invalidating on-line said participation numbers after 
said limits on use specified by said participation 
numbers are *623 reached." This claim calls out a 
step of utilizing the limit on use at a later point in the 
process after the qualification step, 

The specification confirms that "limit on use" should 
not be restricted to set number of accesses to the Katz 
system. In Column 12, lines 52-57 of the 707 
patent Katz describes how a calling number may be 
"checked by the use- rate calculator to determine the 
number of times it has been used in excess of a 
predetermined number of calls or dollar value to 
participate in the lottery during a current interval of 
monitoring." (emphasis added). Similarly, in 
Column 12, lines 22 through 26 of the 707 patent , 
Katz describes how a lottery format may use a limit 
on use and states that "[fjor example, a person might 
be entitled to play the lottery a limited number of 
times or to the extent of a limited dollar value during 
a predetermined interval." (emphasis added). 

Contrary to the defendants' assertion, the Court 
concludes that Katz does not equate all limits on use 
to consumable participation keys. In Column 9, 
lines 32 through 35 of the 707 patent , the 
specification provides that "a list may be preserved 
by a use-rate calculator to implement a consumable 
key operation. That is, a user is qualified to a 
specific limited number of uses during a defined 
interval." The use of the phrase "limited number of 
uses," which accurately describes a consumable 
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participation key, does not indicate that all "limits on 
use" are consumable participation keys. Thus, it is 
clear from the claims and specifications that a 
consumable participation key is only one kind of a 
limit on use. 

There is no indication in the Katz patents of a 
method of measuring a limit on use based on a dollar 
value. That is, neither the claims nor the 
specifications require that the limit on use based on a 
dollar value be decremented by the number of 
accesses to the system, ie. $2.00 for each access. 
The claims and the specifications leave open the 
possibility that the dollar amount could be 
decremented by some other method of measurement, 
such as time spent in the Katz system; ie. $2.00 for 
10 minutes, such that the limit on use served a 
metering function. 

The statements made by Katz in the prosecution 
history cited by the defendants do not require a 
_ different construction than what is clear from the 
Q plain language of the claims and specifications. 
tO During the prosecution history of the 707 patent , 
fd certain of Katz's pending claims, including pending 
%j claim 47, were rejected by the examiner in an office 
fi action as unpatentable over two patents and an article 
SI of Turbat. (Ex. 51). In an Amendment dated August 
'2 31, 1995, Katz amended pending claim 47 by 
*\ substituting the phrase "one time use" with "limit on 
^ use." Katz also argued against the examiner's 
s rejection of his pending claim 47 in a section entitled 
Q "Discussion of the Rejections of Claims 32, 37, 40, 
y 41 and 47 under 35 U.S.C. $ 103 ." In that section, 
%1 Katz distinguishes the rejected claim 47 on the basis 
that "[applicant's system, as claimed, is independent 
*tl of both time (Barger and DeBruyn) and value 
^ (Turbat)." However, this discussion was clearly 
: *y directed toward the rejection of the claim as 
originally written, which called for "a basis of 
entitlement defining a one time use," as evidenced by 
Katz's statement at the end of the discussion section 
that "[t]he rejected claims are urged to be distinct for 
the reasons presented above." Based on this review 
of the prosecution history, the Court concludes that 
Katz's statements about a claim that read "one time 
use" do not limit the claims that were eventually 
accepted, which read "limit on use." 

Based on the foregoing the Court concludes that 
"consumable participation key" means: a number or 
word that allows a caller access to a service or part of 
a service a predefined limited number of times and 
which cannot be refreshed or recharged. The Court 
concludes that "limit on use" means: a control that 
limits a caller's access to a service based on some 



predetermined method of measuring the *624 level of 
use. The term "limit on use" is not restricted to a 
specific method of measuring use, such as a limited 
number of accesses into the Katz system. 

B. CLAIMS INVOLVING PRODUCTS 
CARRYING PARTICIPATION NUMBERS 

Claims Involving Products Carrying Participation 
Numbers are Claims 44 and 93 of the '707 patent and 
Claims 79 and 190 of the '863 patent . The text of 
these claims is set forth in the Appendix. 

In general, these claims involve a method for 
limiting a caller's entitlement to access the functions 
of the system by requiring the caller to enter a 
participation number. These participation numbers 
are carried on products that are in some way provided 
to the caller prior to the call. The participation 
number corresponds to data stored in memory in the 
system which specifies a limit on a caller's access to 
the system. 

1. "Products Carrying Participation Numbers" 

[411 The plaintiffs contend that the term "products 
carrying participation numbers" is straightforward 
and its meaning may be taken from the ordinary 
meaning of the words themselves. The defendants 
argue that the words "product" and "carrying" 
indicate that the product on which the participation 
number is carried must have inherent value apart 
from the number; thus, the defendants argue, 
"products" cannot include prepaid calling cards. 

The term "products'* is not used in the Katz patents 
as a term of art, as the parties agree. Thus, the Court 
should give the term its plain, ordinary English 
meaning. The Court concludes that the plain 
meaning of "products," which denotes an item 
produced for use in a commercial setting, does not 
support the construction given to it by the defendants. 
The plain meaning of the term "product" in the claim 
language does not connote something of inherent 
value apart from the number carried with it. 

The specification does not contradict the plain 
meaning of "products." The only place in the 
specification that discusses products carrying 
participation numbers is Column 17, lines 13 through 
17 of the 707 patent , which reads "[a] key to 
participation in the game show may involve the 
purchase of a particular product. For example, a 
person desiring to participate may purchase a product 
which carries a concealed key number. The number 
serves as a caller's key to participation in the game 
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show." This passage in no way suggests that the 
product must have value independent of the 
participation number. The defendants also point to 
Column 9, lines 35 through 38 of the 707 patent , 
which discusses restricting callers to the purchasers 
of a medical apparatus. This discussion is given by 
way of example only and does not indicate that all 
"products" must have inherent value apart from the 
participation numbers. 

The defendants rely on statements made by Katz 
during the prosecution of the 707 patent . In the 
August 31, 1995 Amendment, Katz distinguished the 
*275 patent to Kamil by stating that "Kamil discloses 
a telephone system enabling prepayment for 
telephone calls, wherein special code and credit 
information is stored in memory in special exchanges 
and debited as the call progresses" and that Kamil 
"does not disclose specific limitation recitations 
including consumable key operation, nor does it 
disclose providing a product bearing a participation 
number specifying a limit on use." (Ex.51). The 
defendants argue that Katz clearly stated that his 
invention was distinct from Kamil because Kamil 
used prepaid tickets which do not have inherent 
value, and thus, are not "products." 

The Court concludes that Katz did not 
unambiguously state that his invention required 
products with inherent value apart from the 
participation number; it is possible, *625 for 
example, that Katz's distinction was based on the fact 
that Kamil's special code connected with the 
prepayment for telephone calls did not specify a limit 
on use. Katz did not mention Kamil's use of a 
prepaid ticket as a method of recording the 
prepayment in his statements so it is not clear that 
Katz was using the concept of a prepaid ticket as the 
basis for his distinction. In addition, these 
statements were made by Katz in a voluntary 
amendment, not in an effort to change the examiner's 
decision on a rejected claim. Thus, the Court 
concludes that Katz's statements do not indicate a 
clear disavowal of coverage so as to require that 
"products" have inherent value apart from the 
participation numbers. See York Products. 99 F.3d 
at 1575. 

Based on the foregoing, the Court concludes that 
"products carrying participation numbers" means: a 
physical item sold or exchanged in a commercial 
setting which carries a number allowing participation 
in the Katz system. 

2. "Accounting data" 



[421 The second term from the Claims Involving 
Products Carrying Participation Numbers that the 
parties have presented to the Court for construction is 
"accounting data." This term appears in Claim 44 of 
the 707 patent, which includes the step of "providing 
on-going accounting data to said individual callers at 
intervals during calls from said individual callers." 

The plaintiffs argue that "accounting data" should be 
construed according to its ordinary, common 
meaning, which is information relating to a reckoning 
or a computation. (Pis.' App. 83-84). The 
defendants argue that "accounting data" means 
callers 1 scores in the television game show format 
because that is the only format in the specifications in 
which Katz discusses accounting data. 

The claim language does not support the 
construction proposed by the defendants. Nothing in 
Claim 44 indicates that "accounting data" should be 
limited to only callers' scores in a television game 
show format. In addition, Claim 45 of the 707, 
which is dependant on claim 44, provides for the step 
of "accounting for said limits on use for said 
participation numbers for said individual callers by 
incrementing or decrementing on-line said 
cumulative use for said individual callers to said 
limits on use." In this claim, the concept of 
accounting connotes keeping a record of the usage of 
the Katz system according to set limits on use 
associated with a caller's participation number; the 
language of this claim in no way limits the concept of 
accounting to scores in a game show. 

The defendants contend that Column 16, lines 44-53 
of the 707 patent is the only place that Katz describes 
"accounting data." In that passage of the 
specification, Katz discusses a television game show 
format and states that: 
The participant data is stored in an assigned cell of 
the memory 98 (FIG.4) for the caller and as the 
game proceeds, the processing unit 92 tallies the 
caller's score. Scores are interrelated between 
individual processing units to actuate the terminal 
CT. Thus, individual accounting occurs for each 
of the calling participants on an on-line basis 
dependant upon the success of the studio players 
and their association with the callers. On-going 
accounting data may be provided at intervals or 
real time by the recorded voice to each contestant. 
However, in Column 17, lines 44 through 48 of the 
707 patent, the specifications reads "the table 99 may 
be a large, shared unit that tabulates each of the key 
numbers and accounts for their use. If the caller has 
identified a proper key number, the process proceeds 
and the key number is accounted, i.e. incremented or 
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decremented to the limit of use if any." Contrary to 
the defendants assertion, Katz discusses accounting 
in this passage of the specification in a context other 
than a television game show format. This passage of 
the specification is consistent with the language *626 
of Claim 45, which adds the step of "accounting for 
said limits on use for said participation numbers," and 
indicates that "accounting data" may relate to the 
limits on use specified in the participation numbers or 
consumable key numbers, and not only callers' scores 
in a game show. Further, even if the only example 
of "accounting data" in the specification were in the 
television game show context, the Court finds no 
reason in the claim language to restrict the term to a 
disclosed embodiment in the specification. See 
Johnson Worldwide, 175 F.3d 985, 989. 

The defendants argue that the prosecution history of 
the 707 patent supports their construction of 
"accounting data." In a Supplemental Amendment 
dated December 28, 1994 during the prosecution of 
the '707 patent, Katz added Claim 53, which 
eventually became Claim 37 (upon which Claim 44 
depends). In his remarks, Katz stated that "[s]upport 
for the 'accounting' distinction may be found, for 
example, at page 34, lines 11-21 of the present 
specification," which corresponds to the passage in 
the specifications upon which the defendants rely. 
The Court concludes that this statement by Katz in no 
way limits the term "accounting data" to only callers' 
scores during a television game show format, as 
evidenced by his use of the phrase "for example." 

The claim language and the specification makes it 
clear that a caller's score in a television game show 
format is accounting data, but it only one example of 
accounting data, not the term's definition. Based on 
the foregoing, the Court construes the term 
"accounting data" in accordance with its ordinary, 
common meaning to mean: information relating to a 
computation of data. 

3. "Operations of the Interface" 

[43] The third term from the Claims Involving 
Products Carrying Participation Numbers the parties 
have presented to the Court for construction is 
"operations of the interface." This term appears in 
the preamble of Claims 44 and 93 of the '707 patent 
and Claims 79 and 190 of the '863. The language 
containing this term varies slightly in the claims, but 
generally provides for "[a] process for controlling 
operations of an interface with a telephonic 
communication system." The term "operations of 
the interface" as it appears in the preamble is also 
referred to in the limitations of the claims, such as "to 



access said operations of the interface." 

The defendants argue that "operations of the 
interface" is synonymous with "format." The 
plaintiffs contend that the term should be construed 
as "the set of processes or actions that effectuates 
interactive connection and that is part of the work 
performed by the system connected to the telephone 
network." (Pis/ App. at 68). 

The claim language does not support the defendants' 
limited construction of this term. In the second 
limitation of Claim 37, upon which Claim 44 
depends, the claim includes the step of "receiving 
said call data signals ... to select a specific operating 
format from a plurality of operating formats of said 
operations of the interface." This claim recites both 
the terms "format" and "operations of the interface." 
The use of both terms separately in the same claim 
indicates that they have different meanings. In 
addition, the claim refers to selecting one of a 
plurality of operating formats of the operations of the 
interface, which shows that the operations of the 
interface includes more than one format. Further, 
the term "format" is not present in Claims 93 of the 
'707 patent or Claim 190 of the '863 patent , which 
indicates that the operations of the interface do not 
necessarily include a format. 

The term "operations of an interface" is not 
discussed in the specification. The defendants point 
out that in Column 10, lines 32, 39, and 43, Katz 
refers interchangeably to "mail order operating 
format" and "mail order interface." From this portion 
of the specification, however, the Court cannot 
conclude that the operations *627 of the interface can 
only include a format. 

The Court concludes that there is no reason in the 
claim language or specifications to depart from the 
ordinary, common meaning of "operations of the 
interface." Based on the foregoing and consistent 
with the Court's construction of "interface structure," 
the Court concludes that the term "operations of an 
interface" means: the processes, activities, or 
functions of the interactive connection between the 
processors upon which the Katz system is running, 
the communication facility, and the callers. The 
term does not require that the Katz system be running 
a format, or specifically, one of the seven formats 
disclosed in the specifications. 

4. "Answer Data" 

[441 "Answer data" is the fourth term the parties 
have presented to the Court for construction from the 
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Claims Involving Products Carrying Participation 
Numbers. The term appears in Claims 44 and 96 of 
the 707 patent and Claims 79 and 190 of the '863 
patent . The language of the limitations in which 
"answer data" appears is almost identical in each 
patent and reads "receiving digital identification data 
from said individual callers responsive to said voice 
signals including said participation numbers for said 
individual callers and answer data developed by said 
remote terminals under control of said individual 
callers." 

The parties agree that the clear meaning of "answer 
data" is responses by callers to vocal questions or 
prompts. The defendants ask this Court to exclude 
any response that includes a telephone number, and 
specifically the telephone number of the party the 
caller would like to reach, from the definition of 
"answer data." 

The defendants argue that the specifications describe 
callers providing answers to questions only in the 
context of one of the Katz formats, and because 
making a telephone call is not a format, a telephone 
number cannot be included in the definition of 
"answer data." See Column 7, lines 46 and 59; 
Column 17, line 8; Column 19, line 17 of the 707 
patent . Even taking the defendants characterization 
of these passages of the specification as true, the 
Court has already rejected the defendants' narrow 
definition of the term "format" in the context of these 
patents. Further, there is nothing in the passages of 
the specifications cited by the defendants that 
indicates that answer data could not include any 
telephone number, including the number the caller is 
trying to reach. 

The Court concludes that there is nothing in the 
claim language or specification that restricts the 
ordinary, common meaning of the term "answer 
data," which denotes data containing answers or 
responses. The defendants argue that "answer data" 
cannot encompass all answers to questions because 
the claims refer to some types of answers with 
specific terms, such as participation numbers. 
Although the claims recite different terms to refer to 
some specific responses received from the callers, the 
use of these more specific terms does not indicate 
that the broad term "answer data" cannot encompass 
these responses as well. 

The prosecution history cited by the defendants does 
not support their construction of "answer data" nor 
does it limit the ordinary, plain meaning of the term 
as expressed in the claims. The defendants argue 
that Katz distinguished his inventions from a patent 



to Newkirk, which involved a system that enabled 
callers to make calls at pay telephones using a 
magnetic stripe on a card. In the prosecution history 
of the '968 patent in a Supplemental Amendment 
dated May 4, 1988, Katz stated that: 
The Newkirk et al. patent (4,439,636) is directed to 
a system for enabling a magnetic stripe card to be 
used at a pay telephone somewhat independently of 
the composite telephone system. Although the 
Newkirk patent discloses digital communication 
between a remote *628 terminal and central 
terminal, the communication essentially involves 
the magstripe of a credit card. Distinct from 
applicant's development, Newkirk does not 
contemplate any operations related to statistical 
analysis. Specifically, with respect to the claims 
herein, while the Newkirk patent utilizes a calendar 
clock and form records for purposes of billing, the 
system does not store any form of "answer data." 
(Ex. 33). The defendants contend that Katz's 
statements indicate that a telephone number could not 
be answer data. The Court concludes that Katz's 
statement that the Newkirk system did not store any 
form of answer data does not limit the term "answer 
data" to exclude responses that include telephone 
numbers. Katz stated that the only communication 
between a remote terminal and a central terminal was 
through the magnetic stripe; such a magnetic stripe 
would not have constituted "answer data" as this 
Court concludes that term is used in the Katz patents. 

Although not addressed by Katz in his statements 
regarding Newkirk, the defendants argue that the 
Newkirk patent provided for callers to be "prompted" 
by a dial tone to enter the telephone number they 
were trying to reach. Thus, the defendants argue, 
Newkirk involved callers' responses to prompts and 
Katz statement that Newkirk did not include answer 
data indicates that Katz was disclaiming responses 
involving telephone numbers from the scope of the 
term. The Court is not persuaded by this argument for 
two reasons. First, Katz did not mention that 
Newkirk prompted callers with a dial tone in his 
discussion of the Newkirk patent; thus, the Court 
will not limit Katz's claims by a statement that he did 
not make during the prosecution of the patents. 
Second, the patents make clear that the questions or 
prompt must be vocal or voice generated. [FN26] 
Thus, the dial tone used in Newkirk is not a "prompt" 
or "cue" as used in the Katz patents. 



FN26. Claim 44 provides support for the 
notion that the questions or prompts are 
vocal in nature. The third limitation in 
Claim 37, upon which Claim 44 depends, 
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provides for "coupling said remote terminals 
to said interface for providing voice signals 
to said individual callers and generating said 
voice signals for actuating said remote 
terminals as to provide vocal operating 
instructions to specific ones of said 
individual callers." The specification also 
supports the idea that answer data is 
responses to vocal questions or prompts. 
See Column 7, lines 46 through 53 of the 
707 patent . 

During the prosecution of the '846 application, Katz 
distinguished his patent from a patent to DeBruyn. 
(Ex. 66). In an Amendment dated July 7,1997, Katz 
stated: 

DeBruyn is silent as to the fourth and fifth steps of 
claim 31. These steps provide: "cueing callers 
with selected questions from a batch of questions;" 
and "receiving answer data ... responsive to the 
selected questions." DeBruyn prompts callers for 
simple and fixed input: a phone number and a 
Lotto number, which can be confirmed and 
corrected in linear fashion. There is no suggestion 
or disclosure of selected "questions from a batch of 
questions." DeBruyn does not contemplate a 
selection of the same or different questions for 
different callers, from a batch of questions. 
DeBruyn, by its silence, can not imply cueing 
callers with those questions, nor receiving answer 
data in response to those questions. 
It is clear that in these statements, Katz was 
distinguishing his patent from DeBruyn on the basis 
that DeBruyn did not select questions from a batch of 
questions or receive answers to those questions from 
a batch of questions. These statements clearly do not 
indicate that answer data cannot include any 
telephone number, including the number the caller is 
trying to reach. 

Based on the foregoing, the Court concludes the 
term "answer data" to mean: responses from callers to 
vocal questions or prompts. 

*629 C. CONDITIONAL FORMAT CLAIMS 

The Conditional Format Claims include Claim 15 of 
the '150 patent and Claims 17, 20, 24, and 77 of the 
785 patent . In general, the '150 and '285 patents 
describe a system and a method for interfacing callers 
with a processing system which can handle multiple 
callers and run multiple formats. The '285 patent 
also includes the option of interfacing callers with a 
live operator who receives prompts from the 
processing system. Certain of the formats of the 



processing system may contain conditions which 
restrict access to their use by callers; these 
conditions are stored in memory in the processing 
system in connection with the corresponding format. 
Call data, including the called number, the calling 
number, and the equipment signals, is used by the 
processing system to select the format the caller 
wishes to access and to restrict access to formats 
according to any associated conditions. 

Claim 15 of the 1 150 patent and Claim 17, 20, and 24 
of the '285 patent are method claims; Claim 77 of the 
785 patent is an apparatus claim. The method 
claims are very similar and all contain at least four 
basic steps, including receiving call data signals, 
selecting a format under control of the call data 
signals, testing the selected format in relation to the 
call data signals, and conditionally interfacing said 
selected format with the calling terminal. The text of 
these claims is set forth in the Appendix. 

The parties* arguments regarding the proper 
construction of the testing step and the sequence in 
which the four basic steps in the method claims must 
be performed are intertwined. The plaintiffs argue 
that the "testing the selected format step" includes the 
test referred to in the specification as the "validity bit 
check," which tests the ANI of the caller against a 
negative list of "bad" ANIs stored in memory. 
Under this construction, because the validity bit 
check may be performed before the selecting step, the 
testing step could be performed before the format is 
chosen in the selecting step. The defendants argue 
that the validity bit check is not encompassed by the 
testing step, but rather is separately called out in 
Claim 24 of the '285 patent : thus, as is clear from the 
claim language, the steps must be performed in the 
sequence in which they are listed in the claims. The 
proper construction of the testing step will be 
addressed first. 

1. "Testing the Selected Format" 

[451 The first term the parties presented to the Court 
for construction from the Conditional Format Claims 
is "testing the selected format." This term appears in 
all four of the method claims, and reads in context 
"testing the selected format in relation to said call 
data signals." Although the claim language is 
unclear as to whether the test is performed on the 
format or for the format, the parties agree that 
"testing the selected format" means the step of 
performing a test based on conditions associated with 
a format before a caller is allowed to interact with a 
format. 



Copr. © West 2003 No Claim to Orig. U.S. Govt. Works 



1 




li 1 



I3«i 




63 F.Supp.2d583 

(Cite as: 63 KSupp.2d 583) 

The disagreement surrounds the scope of the testing 
step. In addition to the argument over whether the 
validity bit check is encompassed by the testing step, 
the parties disagree over whether the test must 
include the use of a control word or control data and 
whether the test that is performed must be specific to 
each format or if formats may be conditioned as a 
group. The defendants contend that the step of 
"testing" must involve the use of, or "fetching" of, a 
"control word" to identify the conditions associated 
with the selected format. The plaintiffs contend that 
the step of testing does not necessarily include 
fetching a control word associated with the selected 
format and that Katz disclosed other types of testing 
in the specifications that perform this step of the 
claims. The plaintiffs contend that a test may apply 
to groups or categories of formats, or to all of the 
formats. The defendants contend that the testing 
step cannot *630 perform the function of excluding a 
caller from accessing any formats at all but rather, the 
testing step determines whether conditions specific to 
the selected format are satisfied. 

The claim language of the testing step is helpful, but 
not conclusive. The language of the claims does not 
clearly indicate what the step of testing the selected 
format involves. The Conditional Format Claims 
recite "testing the selected format," which indicates 
that the test is performed on one particular format 
that has in some way been selected. The claim 
language does not indicate whether or not the same 
test could be given to a group of formats or if all 
formats could be tested for a single caller at the same 
time. Claims 1 1, 12 and 13 of the '150 patent , which 
like Claim 15 depend on Claim 10, add the steps of 
"fetching control data addressable with said call data 
for use in the step of testing," "composing a control 
word defining conditions for interfacing," and 
"fetching data to specify time constraint conditions." 
These claims specifically call out the steps of 
composing a control word and fetching control data, 
which suggests, consistent with the concept of claim 
differentiation, that the concept of control data is not 
necessarily implicit in the testing step of independent 
Claim 10. The claim language does not preclude the 
possibility that testing other than based on a control 
word could be encompassed in the testing step. 
Thus, the analysis must proceed to the respective 
specifications. 

The specifications of the patents describe three main 
types of testing that are performed on calls. The first 
type of testing is performed using a control word or 
control data, which is available for each format and 
imposes any conditions on accessing the format. See 
Column 5, lines 21 though 25 of the '150 patent . 
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Column 6 lines 54 through 57 of the '285 patent 
provides that "a control word is available for each 
operating format of the processor P and is utilized to 
impose the conditions for an interface and the terms 
of any associated billing." Similarly, in Column 9, 
lines 3 through 7, the specification provides "each of 
the operating formats has a control word for defining 
any access conditions or limitations to accomplish a 
specific format." Katz explains that the control 
words are bits in the control register which indicate 
the presence and content of conditions associated 
with a format. See Column 9, lines 27 through 37 of 
the '285 patent . For example, Katz describes test 
conditions based on the time of the call, the calling 
history of the caller, and the demographics of the 
caller. See Column 9, line 37 through Column 10, 
line 9 of the '285 patent . 

The specification also discusses testing or 
conditioning calls as a group. For example, the 
specification provides "the [historical] record might 
take the form of either a negative or a positive file 
(for an individual format). In that regard, formats 
involving 'pay to dial' calls might be conditioned as a 
group." Column 5, line 64 through Column 6, line 2 
of the '150 patent . Katz also describes "decimal 
equivalent coding" as a way to condition formats as a 
group. Katz states that all formats of a particular 
type may be assigned in a "decimal series," such that 
all lotteries would be assigned a number in a "100" 
series, e.g., 101, 102, 103, etc. For example, a 
caller's ANI may be associated with a decimal series 
which would exclude that caller from participation in 
any formats in that decimal series. See Column 10, 
lines 27 through 30 of the 785 patent . The 
specification provides that decimal equivalent coding 
M enable[s] a substantial number of formats to be 
designated and coded with respect to various 
classifications." Column 8, lines 5 through 17 of the 
'150 patent ; Column 10, lines 10 through 30 of the 
785 patent . 

Katz also discussed what he refers to as the validity 
bit check. The validity bit check compares the ANI, 
or calling number, of the caller to a list of ANIs that 
are stored in memory. If it is a negative list and the 
caller's ANI appears on the list, *631 the caller will 
be denied access to the Katz system regardless of the 
format. If it is a positive list, the caller's ANI must 
appear on the stored list in order to access the Katz 
system regardless of the format. See Column 4, line 
60 through Column 5, line 5 of the '150 patent . It is 
also possible that the calling equipment may appear 
on a stored list which determines a caller's access to 
any of the formats. See Column 5, lines 1 through 
14 of '1 50 patent . 
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It appears both side agree that Claim 24 of the '285 
patent corresponds to the validity bit check described 
in the specification. The claim provides for "storing 
a record of negative file data, said select processing 
format using said additional call data signals to 
access said record and obtain data to specify and test 
for negative file conditions." The defendants say 
that Claim 24 does not alter the testing step of the 
independent claim; rather, the defendants argue it is 
an additional step that occurs before the testing step. 

The Court concludes that, based on the claim 
language and the specifications, the testing step does 
not encompass testing formats as a group, such as 
through the decimal equivalent coding or the validity 
bit check disclosed in the specifications. The clear 
language of the claim recites testing "the selected " 
format. According to the specification, decimal 
equivalent coding is performed on a group of formats 
at one time and does not operate on the format that is 
^ selected by the call data signals. Thus, the Court 
W invokes the legal rule that the specification may not 
3 4J expand the clear meaning of the claim language. As 
fi| well, the specification shows that the validity bit 
\j check is based on the ANI or equipment signal of the 
p caller and is not associated with any conditions 
s* = placed on a selected format. Based on the foregoing, 
"J; the Court concludes that "testing the selected format" 
!^ means: the method by which it is determined 
^ whether any conditions associated with the format 
: = that has been selected by the call data signals are 
Q satisfied. 

LjS. 2. The Sequence of Steps in the Method Claims 

^ The parties disagree over the sequence in which the 
*js? f our t> as i c ste p S j n the method claims, i.e., receiving 
^ call data signals, selecting a format, testing the 
selected format, and conditionally interfacing, must 
be performed. Specifically, the disagreement centers 
around the sequence of the selecting and testing 
steps. The defendants contend that there is a 
presumption that the steps in a method claim must be 
performed in the order they are listed in the claim 
particularly where, as here, the claim language 
indicates that the testing step must follow the 
selecting step. The plaintiffs contend that in some 
embodiments of the invention the testing step could 
be performed before the selecting step, particularly a 
situation where a group of formats are being tested, 
such as the validity bit check. 

f461f471 Where the plain meaning of the claim 
language indicates a sequential nature to the claim 
steps and the specification does not suggest 



otherwise, the steps must be performed in the order 
written in the claim. See Mantech Environmental 
Corporation v. Hudson Environmental Services, Inc., 
152 F.3d 1368. 1376 (Fed.Cir. 1998V The testing 
step provides for "testing the selected format," which 
suggests that the format must be selected before this 
step can occur. While the specification does indicate 
that the validity bit check and other testing of formats 
as a group may occur before the selection of the 
format, the Court has already concluded that the 
validity bit check and other group testing is not 
encompassed by the testing step. Given the clear 
language and the suggested sequence of the steps 
provided in the claims, the Court concludes that: the 
testing step must be performed after the selecting 
step. 

There is also some disagreement over the sequence 
in which the additional steps other than the four basic 
steps should be performed in the method claims. 
Claim 11 *632 calls out the additional step of 
"fetching control data addressable with said call data 
for use in the step of testing." Claims 15 calls out 
the additional step of "fetching data to specify 
demographic conditions." Thus, the Court concludes 
that it is clear from this claim language and the 
passages of the specifications discussed above 
regarding control words that: the steps of fetching in 
Claim 1 1 and Claim 15 must occur before the testing 
step. 

Claim 20 of the '285 patent contains the additional 
steps of "selectively terminating certain select calls 
from said remote terminals in favor of said operator 
attended terminals" [FN271 and "transferring 
substantially all of said certain select calls from said 
operator attended terminals back to said multiple 
port, multiple format data processing system." The 
defendants argue that these steps must be performed 
after the four basic steps that appear before them in 
the claim. 



FN27. Claim 24 of the 785 also contains the 
step of selectively terminating certain select 
calls. 



Claim 24 of the '285 patent includes the steps, in 
addition to the four basic steps, of "providing signal- 
represented call data from said remote terminals 
including calling numbers as additional call data 
signals" "storing a record of negative file data, said 
select processing format using said additional call 
data signals to access said record and obtain data to 
specify and test for negative file conditions," and 
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"terminating calls from said remote terminals if said 
calling number matches said data obtained from said 
negative file data." The defendants argue that the 
selectively terminating step must be performed after 
the four basic steps and the providing step, the 
storing step, and the terminating step must be 
performed before the four basic steps are performed. 

As for the additional steps in Claims 20 and 24 of 
the '285 patent , the defendants do not point to any 
passages of the specification that demonstrate that the 
additional steps in those claims must be performed in 
any particular order. There is nothing in the claim 
language that suggests that those steps must be 
performed before, after, or during the four basic steps 
called out in the claims. Interpreting the plain claim 
language, there is no reason why calls could not be 
transferred to a live operator or transferred back to 
the system at any time during a call. Similarly, there 
is no reason shown in the claim language why a call 
could not be terminated at any time if the calling 
^ number matched negative file data. Thus, the Court 
^ concludes that: the claims do not require that the 
\S additional steps of Claims 20 and 24 be performed in 
fy any particular order. 

q 3. "Call Data Signals" 

^ [481 The term "call data signals" which appears in 
f* the "testing the selected format" limitations also 
^ raises construction issues for the Court. In Claim 15 
■s of the'150 patent and Claim 1 7 of the 785 patent , the 
Q term "call data signals" appears in the preamble and 
id reads "call data signals, as to indicate called and 
=•7 calling numbers." In Claims 20 and 24 of the '285, 
f2 the term "call data signals" is not limited in the 
Hi preamble or elsewhere in the claim to called and 
%y calling numbers. The parties agree that in those 
claims, "call data signals" refers to called numbers, 
calling numbers, and equipment signals. See 
Column 4, lines 53 through 58 and 65 through 68 of 
the '285 patent . 

The parties dispute the meaning of the term 
"equipment signals." Specifically, the defendants 
contend that "equipment signals" is limited to the 
signal disclosed in the specification, which is a signal 
that indicates whether the caller is using a touch tone 
telephone or a rotary dial telephone. Column 3 lines 
65 through 68 of the '150 provides that "the call data 
may specifically include digital signals representative 
of the called number, the calling number (terminal 
number) and the terminal equipment." Column 4, 
lines 10 through 28 of the M50 patent provides that 
call data may be provided by the communication 
*633 facility for the called number, the calling 



number, and "equipment, e.g. [exempli gratia ] 'pulse' 
or 'tone' terminal." These passages of the 
specification do not require that the equipment signal 
only indicate whether the caller is calling from a 
pulse or tone terminal. 

Column II, lines 28 through 36 of the '285 patent 
provides that "[t]he bits '29' and '30* comprise a field 
83 and may actuate a special form of the selected 
format. In the disclosed embodiment, the field 83 
registers call data, as to indicate that the calling 
terminal is a 'pulse* (rotary dial) signal unit or a 'tone' 
(touch) signal unit." Field 83 in Figure 5 is labeled 
"equip." The plaintiffs argue that by dedicating two 
bits in memory for the equipment signal, Katz 
indicated that equipment signals may encompass 
more than touch tone or rotary, because only one bit 
would have been required to store that information. 
In light of the specification and Figure 5, the Court 
concludes that "equipment signal" is not limited to a 
signal indicating whether the caller is using a touch 
tone or rotary phone and means: a signal that 
provides information about the equipment from 
which the caller is making a call. 

Another dispute the parties raised in connection with 
the term "call data signals" is which call data signals 
may be the basis for a test in the testing step. The 
defendants argue that the only call data signal that 
can be tested in the testing step is DNIS. The 
defendants argue that the equipment signal cannot be 
tested because equipment signals for touch tone or 
rotary phones did not exist at the time of the Katz 
patents. Putting aside whether an equipment signal 
that indicated rotary or touch tone phones existed at 
the time of the Katz patents, the specification clearly 
indicates that the equipment signal may be the basis 
for disqualifying callers from interfacing with a 
format. See Column 5, lines 1 through 4 of the '150 
patent . The claims language of the testing step is 
"testing the selected format in relation to said call 
data signals." Although Claim 15 of the '150 patent 
and Claim 17 of the '285 patent do not include 
equipment signals from the scope of call data signals 
in the preamble, there is no basis in the claim 
language or the specifications to conclude that the 
call data signals in the testing steps in Claim 20 and 
24 of the '285 cannot include the equipment signal. 

The defendants also argue that AN I cannot be 
included in the call data signals of the testing step 
because Katz disclaimed coverage for testing ANI in 
the prosecution history. The specifications clearly 
indicate that a caller's ANI may be used to disqualify 
him from interfacing with a format. See Column 4, 
lines 61 through 68 of the '150 patent . In the June 
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23, 1993 Supplemental Preliminary Amendment 
during the prosecution of the '285 patent. Katz 
distinguished his invention from a patent to Fisher by 
stating that "the patent to Fisher does not disclose 
receiving calls from random or unknown callers at 
large and limiting access upon testing imposed 
conditions specified by call data including DNIS 
from unknown callers." (Ex. 50) (emphasis in 
original). Contrary to the defendants' assertions, the 
Court concludes that Katz's statement, "call data 
including DNIS," is not exclusionary or limiting 
language and does not exclude ANI from the term 
"call data signals" in the testing step. Thus, the 
Court concludes that: the call data signals in the 
testing step may include the calling number or ANL 

4. "Conditionally Interfacing" 

149] The parties also dispute the meaning of the term 
"conditionally interfacing the selected format." The 
parties agree that if the testing step is satisfied, that 
is, the test is performed and the conditions are 
fulfilled, then the caller is connected to the selected 
format. The defendants contend that if the 
conditions associated with the format are not satisfied 
in the testing step, the caller is not connected to the 
format. The plaintiffs contend that the *634 claims 
are silent as to what happens if the tested conditions 
are not satisfied. 

The term "conditional interfacing" in the context of 
the Katz patents connotes that the caller will be 
connected or interfaced with the selected format if 
any conditions associated with that format are 
satisfied. The term in itself does not connote what 
happens to the call if the format conditions are not 
satisfied, other than the call will not be interfaced 
with the format. 

The specification provides that after the tests have 
been performed, "[i]f the call is accepted, the process 
moves to initiate the selected format interface as 
indicated by the block 40. Conversely, if the call is 
to be rejected, the process moves to the step indicated 
by block 32, i.e. reject the call as with a message and 
release the line." Column 6, lines 34 through 41 of 
the '150 patent : Column 8, lines 4 through 6 of the 
'285 patent (identical provision). Figure 2 of the 
'285 and '150 patents, which are flow diagrams 
illustrating the operating process of the system, 
indicate that if the tests are not correlated, i.e. the 
conditions are not met ("No" at 48), the call flows in 
the direction of the arrow to 32, and the caller 
receives a reject message (32) and the line is released 
(34). 



The specifications indicate that one possible result 
from a call in which the conditions associated with 
the selected format are not satisfied is that the call 
will be rejected and the line released. However, 
there is nothing in the specifications or the claim 
language that requires a call to follow the disclosed 
embodiment in Figure 2 and the specifications 
reciting the embodied result of rejecting the call and 
releasing the line. Further, the term "conditionally 
interfacing" does not in itself raise the question as to 
what happens to the call if the conditions are not 
satisfied other than that the call it not interfaced with 
a format, and there is no other language in the claims 
that otherwise restricts what happens to a call if the 
conditions of a format are not satisfied. The Court 
will not import the limitation on the claim language 
proposed by the defendants from the specification 
because there is no "hook" in the claim language on 
which such a limitation can hang. See Renishaw 
PLC v. Marposs Societa' per AzionL 158 F.3d 1243, 
1248. 1252 (Fed.Cir. 1998V Thus, the Court 
concludes that the claims does not require that the 
call be terminated if the conditions are not satisfied 
and the call is not interfaced. 

Based on the foregoing, the Court construes the term 
"conditionally interfacing" to mean: connecting a 
call to the selected format once any conditions 
associated with that format have been satisfied. 

5. "Live Operator Attended Terminals" 

f501 The dispute surrounding the term "live operator 
attended terminals" centers on whether the prompts 
provided to the live operators must be identical to the 
vocal prompts in the automated formats. The 
plaintiffs contend that the prompts need only assist 
the operator with the call; the defendants contend 
that the prompts must simulate the automated format 
completely. 

The claim language does not restrict the prompts 
displayed to live operator attended terminals in any 
way. The language of most of the claims at issue 
from the '285 patent calls out "a plurality of live 
operated attended terminals." Claim 17 of the '285 
patent merely refers to "one of a plurality of operator 
stations with prompting capability." 

As well, the specification does not indicate that the 
prompts to the live operator must mimic the 
automated formats. In Column 3, lines 20 through 
24 of the '285 patent , the specification indicates that 
the processor provides formats to automate an 
interface or prompt a live operator at an operator 
station. In Column 5, lines 25 through 27 of the 785 
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patent , the specification provides that the operator 
station upon receiving a call receives and displays 
prompting format data for the attending *635 
operator. Similarly, Column 6, lines 10 through 14 of 
the '285 patent indicates that when a caller is coupled 
to an operator station, the appropriate format data is 
transferred to the station for prompting the operator. 

The Court concludes that: there is no indication in 
the claim language or the specification that the 
prompts displayed at the operating stations must be 
identical to the vocal prompts used in the automated 
formats. Thus, the Court concludes that: the Claims 
at issue are not restricted in that way. 

6. "Selecting a Processing Format" 

[511 The dispute surrounding this limitation is over 
which data signals control the selection of the format. 
As discussed above, in Claim 15 of the '150 patent 
and Claim 17 of the 785 patent the limitation which 
reads "selecting a processing format of said multiple 
port, multiple format processing system for the 
calling remote terminal under control of said data 
signals as the selected format" indicates that the 
format is selected by the called and calling number, 
because "said" data signals are listed in the preamble 
of the claim as the called and calling number. 
However, in Claims 20 and 24 of the '285 patent , the 
data signals are not limited in the preamble of the 
claim; thus call data signals refers to the calling 
number, the called number, and the equipment signal. 

The parties appear to agree that, despite the claim 
language "data signals," the only call data signal that 
selects the format is DNIS, or the called number. 
The specifications support this position. See Column 
4 lines 30-31 of the 785 patent HTIhe call unit CU 
might be reached by any of twenty telephone dialing 
numbers, each associated with a specific operating 
format of the processor P. One called number or set 
of numbers might be associated with an auction 
format of the processor P. M ); Column 5, lines 18 
through 24 of the '150 patent ("If a positive validity 
bit (T) is formed at the junction of the query block 
30, a control word is fetched under command of the 
called number as indicated by the block 36."); 
Column 7, lines 13 through 19 of the '150 patent 
("The control register 70 receives format control 
words specified by the called number and having a 
form as illustrated in Fig. 4."). The Court agrees that 
despite the use of the broad term "call data signals" in 
the claim language, it is clear in the context of the 
patent as a whole that the only call signal that could 
be used to select a format is the called number or 
DNIS. 



7. "Demographic Conditions" 

[521 Claim 15 of the '150 patent recites "[a] process 
according to claim 1 1 wherein said step of fetching 
control data includes fetching data to specify 
demographic conditions." The parties disagree over 
the construction of the term "demographic 
conditions." The plaintiffs argue that "demographic 
conditions" refers to conditions based on the 
geographic location of the caller. The defendants 
contend that "demographic conditions" pertain only 
to the area code of the caller. 

It is clear from the specification that the term 
"demographic conditions" does not have its ordinary 
and common meaning in the context of the Katz 
patents, as both parties agree. In the context of 
discussing various tests or conditions that may be 
imposed, the specification provides that "[m]oving 
from the historic considerations, demographic tests 
may be specified as in relation to the geographic area 
manifest by the area code of the calling number." 
Column 6, lines 24 through 27 of the '150 patent. 
See also Column 12, lines 19 through 25 of the '150 
patent . .Katz lists several examples of "demographic 
conditions" in Column 7, lines 61 through 68 of the 
'150 patent . While all of the examples are conditions 
limiting calls based on a particular area code, one of 
the examples is a condition that limits calls to ANIs 
from a particular area code with particular prefix 
numerals. 

*636 The Court concludes that although the 
specification discusses demographic conditions in 
terms the area codes of the calling numbers, there is 
nothing in the specification that indicates that an area 
code can be the only basis for a demographic 
condition. Indeed, in one of the examples provided 
in the specification by Katz, the callers' area codes 
are used in conjunction with the prefix numerals of 
the calling numbers to indicate the callers' geographic 
area and limit the calls from a particular area. This 
convinces the Court that "demographic conditions" 
are not restricted to conditions based on the callers' 
area codes only. Thus, the Court construes the term 
"demographic conditions" to mean: conditions used 
to limit a call based on the caller's geographic area. 

8. "Means for Directly Forwarding" 

[531 Claim 77 of the '285 is an apparatus claim and 
contains a limitation which reads "means for directly 
forwarding a call coupled to said interface means for 
forwarding a call from any one of said remote 
terminals to one of said plurality of live operator 
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attended terminals under control of said call data 
signals when said remote terminals do not have the 
capability to digitally provide data." 

The parties agree that this limitation is subject to 
means plus function analysis under § 112, K 6. The 
function performed by the "means" is directly 
forwarding a call from a remote terminal to a live 
operator attended terminal. The defendants argue 
that although there is no structure that is clearly 
linked in the specifications to the function disclosed 
in the claims, this Court should identify the switch 
SW, line capture unit 62, call register 68, and the 
control unit 66 from Figures 1 and 3 of the '285 
patent as the structures that correspond to the means. 

Figure 3 illustrates elements of the switch SW in 
Figure 1. See Column 8, lines 32 through 34 of the 
'285 patent . Column 8, lines 50 through 57 of the 
'285 patent describes some of the elements of Figure 
3 and provides that "[t]he line capture unit 62 also is 
connected to a control unit 66. Structurally, the 
control unit 66 may take the form of various 
computer facilities incorporating memory and logic 
capability to sequence and control specific 
functions.... Generally the control unit 66 
implements specific formats which may involve 
coupling a caller either to a live operator station OS1- 
-OSn or to the processor P." Column 12, lines 55 
through 59 of the ' 285 patent indicates that "[i]f the 
call register 68 does not receive a validity T bit, the 
calling number is indicated to be barred with a 
consequence that the line is released by the control 
unit 66." 

The Court concludes that based on the specifications, 
the structure that corresponds to the means is 
generally the switch SW in Figure 1 and specifically 
the control unit 66 in Figure 3. Based on the their 
descriptions in the specifications, the Court concludes 
that the other structures identified by the defendants, 
the line capture unit 62 and the call register 68, do 
not perform the function of directly forwarding a call 
from a remote terminal to a live operator attended 
terminal recited in the claim. 

The defendants argue that because the claim also 
requires that the forwarding occur "when said remote 
terminals do not have the capability to digitally 
provide data," it does not apply in a situation in 
which a caller with a touch tone telephone fails or 
chooses not to push a button on the telephone. The 
Court concludes that in light of the ordinary and 
common meaning of the term "capability," this claim 
means that: a caller is switched to a live operator 
only when the remote terminal from which the caller 



is calling is not technically capable of digitally 
providing data. 

D. CLAIMS FROM THE '984 PATENT 

The parties have presented Claims 4 and 15 of the 
'984 patent to the Court for *637 construction. The 
text of these claims appears in full in the Appendix. 

In general, the '984 patent describes a system for use 
with a telephone network that controls callers' access 
to interactive voice applications to prevent misuse. 
The system can restrict callers' access to interactive 
voice applications by qualifying calls in different 
modes, such as "800" mode, "900" mode, or area 
code mode. 

1. Claim 4 

a. "First Response Unit Means'* 

[54] The first term presented by the parties to the 
Court for construction from the '984 patent is "first 
response unit means." The term in context reads 
"first response unit means for receiving calls in said 
'800' call mode." The plaintiffs argue that this term is 
not subject to means-plus-function analysis, despite 
the use of the word "means." 

The Court concludes that "first response unit means" 
is not subject to means plus function analysis, despite 
the presumption to the contrary due to the word 
"means." The article presented by the plaintiffs, 
entitled "AT & T 2: Reaches Agreement with 
Rockwell" and dated August 26, 1986, discusses the 
use of audio response units in merging computer 
speech technology with automatic call distribution 
systems. (Ex. 362). The Court concludes that this 
article demonstrates that the term "audio response 
unit" or "ARU" was used by people in the art of 
computer telephony and would have connoted 
sufficient structure to those of ordinary skill in the art 
at the time. See Greenberg v. Ethicon Endo- 
Sur?en>, Inc., 91 F.3d 1580, 1583 (Fed.Cir.1996) . 

The parties also dispute the meaning of the term 
"800 call mode" which appears in the same 
limitation. The plaintiffs contend that this term 
encompasses "800," "888," and other "toll-free" calls. 
The defendants agree with this construction, but 
argue that the term encompasses any call in which the 
charges are reversed and the call is free to the caller, 
including foreign access calls and "collect" calls. 

Column 1, line 66 through Column 2, line 2 of the 
'984 patent provides that "[t]elephone calls may be 
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accommodated without charge using '800* service or 
calling mode. Generally, the '800' calling mode 
accommodates free calls by callers in various areas to 
a particular station incurring the charges." The 
Court concludes that it is not proper to determine at 
the construction stage whether "foreign access calls" 
and the like are specifically encompassed in the term 
"800 call mode." The Court agrees with the parties 
that the proper construction of "800 call mode" is: a 
toll-free call, ie. a call in which the caller is not 
charged for the call, such as an "800" or "888" call 
and the like. 

b. "Qualification Means" 

[551 The term "qualification means" appears in 
context as "qualification means for qualifying said 
calls in said '800' call mode received by said first 
response unit to provide qualified calls." The parties 
agree that this term is subject to means-plus-function 
analysis under § 1 12, H 6* 

Column 4 lines 9 through 14 of the '984 patent 
provide that "with overall supervision by the control 
unit 28, the audio response units, 18, 20, and 22 
answer and preliminarily qualify callers from the 
terminals Tl-TN for connection through the coupler 
24 to the interface processor 26." Column 4, lines 47 
through 50 provide that " '[t]he audio response unit 
18 is coupled to a free-call memory 32.' Generally, 
the unit 18 in cooperation with the memory 32 
operates with the control unit 28 to qualify acceptable 
calls in the '800' mode." 

.The Court concludes that "qualification means" is 
subject to means-plus- function analysis. The Court 
concludes that the structures which correspond to the 
means and perform the function of qualifying said 
calls in '800* call mode are the audio response unit 
18, control unit 28, and the free-call memory 32 in 
Figure 1 and the *638 required software to perform 
the function of qualifying callers. 

c. "Second Response Unit Means for Receiving 
Calls in a Second Call Mode" 

[561 The third limitation in Claim 1 of the '984 
patent , upon which Claim 4 depends, provides for a 
"second response unit means for receiving calls in a 
second call mode." The parties dispute the meaning 
of the term "second call mode." The plaintiffs 
contend that the second call mode could encompass 
anything other than the 800 call mode, which is 
called out in the first limitation of the claim. The 
defendants contend that the second call mode must 
encompass a 900 call mode because a 900 call mode 
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is called out in the preamble to the claim. 

The preamble of Claim 4, which appears Claim 1, 
reads in part "[a] telephone call processing system for 
receiving calls from a multitude of terminals in 
different call modes including an '800' call mode and 
a '900' call mode." The central dispute is whether 
the recitation of " '900' call mode" in the preamble is 
a limitation on the claim such that the second call 
mode called out in the third limitation must be a 900 
call mode. 

[571 In determining whether the preamble is an 
additional limitation to the claim, a court must divine 
the function that the words of the preamble serve. If 
the claim preamble recites structural limitations of 
the invention, a court should consider the preamble a 
limitation on the claim. See Rowe v. Dror t 112 F.3d 
473. 478 (Fed.Cir.1997) . If the claim preamble 
recites a purpose or intended use for the invention in 
the preamble and the claim body recites a structurally 
complete invention, the preamble is not a claim 
limitation. Id The patent as a whole should be 
reviewed to determine whether the preamble is 
structural or a mere statement of the purpose or use 
of the invention. hL 

The preamble of Claim 1 of the '984' patent calls out 
a system "for receiving calls from a multitude of 
terminals in different call modes including an '800' 
call mode and a *900' call mode." This quoted 
language does not invoke or refer to any structure of 
the invention. Similarly, the second response unit 
limitation recites that the second response unit 
receives calls in a second call mode. This language 
describes no structure as well. Thus, the Court 
concludes that the plain language of the Claim 1 
indicates that the term "900 call mode" describes a 
function of managing the calls or a use of the 
invention, rather than a structural component of the 
system. 

The specification is consistent with the claim 
language. Column 1, lines 54 through 66 of the '984 
patent provides that 
[t]he '900' calling mode is useful for implementing 
games and contest with telephone interface 
systems; however, certain problems are 
encountered. Specifically, certain telephone 
terminals, e.g. pay phones, do not accommodate 
*900' service. Also, with respect to certain forms 
of games and contests, it is important to offer 
members of the public an alternative 'free' method 
of participation. In general, the system of the 
present invention may be employed to implement 
'900' calling modes while accommodating 'free' 



Copr. © West 2003 No Claim to Orig. U.S. Govt. Works 



63 F.Supp.2d 583 

(Cite as: 63 F.Supp.2d 583) 

participation with reasonable control. 
This passage indicates that the invention may be 
used with a 900 call mode as a method of solving the 
problems discussed in the specification. Column 2, 
lines 3 through 17 discusses the problems with using 
traditional area code numbers with interface systems, 
including the possibility that an overwhelming 
number of people will respond. This passage 
indicates that another use of the invention is 
addressing problems with area code calls. Thus, the 
Court concludes that using a 900 call mode is only 
one of the uses of the invention. 

Based on the claim language and the specification, 
the Court concludes that " '900' call mode" as used in 
the preamble of Claim 1 is more descriptive of an 
intended use of the invention than of its structure, 
*639 and thus, should not be construed as an 
additional limitation on the claim. Therefore, the 
Court will not construe the term "second call mode" 
to require the use of a "900 call mode" on this basis. 

The defendants also argue that the prosecution 
history of the '984 patent requires that the second call 
mode be defined as the 900 call mode. In an Office 
Action dated March 21, 1991, the examiner rejected 
certain of Katz's claims as unpatentable over Fodale, 
including Claim 1. (Ex. 32). In the June 20, 1991 
Amendment, Katz amended Claim 1 to specifically 
call out an 800 call mode and a 900 call mode in the 
preamble, just as the language appears in the claim as 
it was issued. The defendants contend that Katz 
included a "900 call mode" in Claim 1 in the June 20, 
1991 Amendment to traverse the examiner's rejection 
of that claim, and thus, the term "second call mode" 
in the claim should be limited to the 900 call mode 
called out in the preamble of the claim. 

The Court's careful independent review of the 
prosecution history, including the basis for the 
examiner's initial rejection of Claim 1, the 
amendments made by Katz, and the discussion in the 
amendment by Katz of the rejection of his claim as 
unpatentable over Fodale, reveals that the prosecution 
history cited by the defendants does not support their 
argument that "second call mode" should be limited 
to "900 call mode." The defendants point to no 
affirmative statement by Katz in his amendment that 
the term "second call mode" was synonymous with 
900 call mode nor does the Court find any such 
statement by Katz. The mere addition of the term 
"900 call mode" in the preamble does not indicate 
that Katz was necessarily limiting the term "second 
call mode" because there is no statement in the 
prosecution history relating those two terms to each 
other. Katz did not in his June 20, 1991 submission 



Page 46 



amend in any way the use of the term "second call 
mode" in Claim 1, which left that limitation without 
reference to the term "900 call mode." 

Further, in the same June 20, 1991 Amendment, 
Katz amended Claim 2 to specifically call out a 
system wherein the second response unit receives 
calls in 900 call mode. It may be plausibly inferred 
that Katz added the phrase "900 call mode" in the 
preamble of Claim 1 to support his amended Claim 2, 
rather than to specifically overcome the examiner's 
objection based on Fodale. Thus, the prosecution 
history is at best ambiguous as to why Katz added the 
term "900 call mode" in the preamble of Claim 1. 
Because Katz did not clearly disclose his intention to 
do so, the Court will not limit the plain meaning of 
the claim language based on this ambiguous 
prosecution history. 

Based on the foregoing, the Court concludes that 
"second call mode" means: a call mode, such as a 
900 call mode or an area code mode, other than 800 
call mode. The term does not necessarily mean the 
900 call mode. 

d. "Means for Processing Calls in an Interface 
Format 1 ' 

[58] The parties agree that this limitation of Claim 4 
of the '984 patent is subject to § 112, % 6. The 
function performed by the means is processing calls 
in an interface format. The plaintiffs identify the 
interface processor 26 as the corresponding structure. 
The defendants contend that the structures that 
correspond to the means are the processor 26, random 
number generator 40, question memory 38, caller 
record 44, coincidence detector 42 and gate 46 of 
Figure 1, plus the associated software in Figure 2. 
The defendants contend that the software must be 
configured to implement a contest that provides 
questions to callers, receives answers entered by the 
callers on the keypad of their telephones, and 
determines winners of the contest. 

The structures identified by the defendants are 
discussed in Column 8, line 65 through Column 9, 
line 57 and Column 4, line 57 through Column 5 line 
18 as part of the illustrative embodiment of a game 
format. *640 In Column 6, lines 63 through 66, the 
specification provides that "the interface processor 26 
receives the calling number and processes the contest 
format as described in detail below." Thus, the 
Court concludes that the structure that performs the 
function of processing calls in an interface format is 
the interface processor 26 of Figure 1 . The Court 
concludes that the structures that are discussed in the 
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context of the game format are not necessarily 
required to perform the function of processing calls 
in an interface format, because the game format is 
only an example of one type of interface format. 

2. Claim 15 

a. "Memory Means for Storing Caller Cues and 
Use Indications" 

[591 The plaintiffs agree that all of the limitations of 
Claim 15 are subject to means-plus-function analysis 
except for the limitation that reads "memory means 
for storing caller cues and use indications for said 
caller cues in relation to said callers as identified by 
said identification signals." Consistent with the 
Court's conclusion above in footnote 14, the Court 
concludes that "memory means" would have 
connoted sufficient structure to one of ordinary skill 
in the art at the time of the Katz patents such that it is 
not subject to analysis under § 112, f 6. The Court 
defines "memory means" as computer hardware that 
stores information, such as disks, RAM, or tapes. 

The defendants also contend that the "caller cues" 
recited in this limitation must be quiz or lottery 
questions, as disclosed in the specification. Similar 
to the defendants' argument that the term "format" 
should be restricted to the seven disclosed formats, 
the Court concludes that there is no support in the 
claim language or specification for limiting the 
ordinary and common meaning of "cues" to only 
questions posed in a quiz or lottery. Thus, the Court 
construes the term "caller* cues" to mean: questions 
or prompts which are given to a caller. 

b. "Means for Selecting a Current Caller Cue" 

£60] The last limitation in Claim 15 of the '984 
patent reads "means for selecting a current caller cue 
from said memory means for one of said currently 
active callers for application to said cue means under 
control of said identification signals for said one of 
said currently active callers and said use indications 
in said memory means for said one of said currently 
active callers." 

There is no dispute that the term "means for 
selecting a current caller cue" is subject to means- 
plus-function analysis. The function performed by 
the means is "selecting a current caller cue from said 
memory means for one of said currently active 
callers, under control of said identification signals ... 
and said use indications." The parties' dispute 
centers on whether the random number generator is 
one of the structures that correspond to the means. 



The defendants contend that in addition to the gate 
46, the interface processor 26, the coincidence 
detector 42, and the associated software, the random 
number generator 38 is essential to perform the 
function called out in the claim because the 
specification does not provide for a way to choose 
questions other than randomly. The plaintiffs 
contend that the specification shows that the 
coincidence detector 42 is the structure which decides 
whether a question is posed to a caller based on use 
indications associated with that caller. 

The specification describes the process of selecting a 
caller cue in Column 4, lines 59 through Column 5, 
line 1, which provides that "[generally, the interface 
processor 26 poses questions to calling contestants.... 
Questions given to contestants are selected from a 
memory 38 by a random number generator 40. 
Essentially, the memory 38 contains an inventory of 
questions addressable by number provided by the 
random number generator 40. The *641 address 
numbers for the generator 40 are also supplied to a 
coincidence detector 42 that also receives the address 
numerals of questions previously presented to a 
specific caller from a record 44." See also Column 
8, line 65 through Column 9, line 28. 

Thus, based on these passages of the specification, 
the Court concludes that the "means" in "means for 
selecting a current caller cue" corresponds to the 
interface processor 26, the coincidence detector 42, 
the random number generator 38, and the associated 
software to perform the function of selecting a 
current caller cue from memory under control of 
identification signals and use indications. 

III. CONCLUSION 

The foregoing constitutes the Court's construction of 
the terms presented by the parties from the twenty 
claims designated for the Markman hearing. 

An appropriate Order follows. 

ORDER 

AND NOW, this 26th day of August, 1999, upon 
consideration of the briefs, expert testimony, and oral 
argument presented by the parties in connection with 
the Markman hearing held from May 24, 1999 
through June 4, 1999, in which counsel for all parties 
participated, and upon consideration of the intrinsic 
and extrinsic records of the patents-at-issue as 
indicated in the foregoing Memorandum, it is hereby 
ORDERED that the meaning and scope of the patent 
claims asserted to be infringed and presented by the 
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parties for construction are hereby determined as set 
forth in the foregoing Memorandum. 

APPENDIX 
ANALYSIS CONTROL SYSTEM CLAIMS 
309 Patent, Claim 51 

46. A control system for use with a communication 
facility including remote terminals for individual 
callers, wherein each of said remote terminals may 
comprise a conventional telephone instrument 
including voice communication means, and digital 
input means in the form of an array of alphabetic 
numeric buttons for providing data, said control 
system comprising: 
an interface structure coupled to said 
communication facility to interface said remote 
terminals for voice and digital communication, and 
including means to provide caller data signals 
representative of data relating to said individual 
callers developed by said remote terminals; 
voice generator structure coupled through said 
interface structure for actuating said remote 
terminals as to provide vocal operating instructions 
to said individual callers; 

record structure, including memory and control 
means, connected to receive said caller data signals 
from said interface structure for updating a file and 
storing digital caller data relating to said individual 
callers provided from said digital input means 
through said interface structure; and 
qualification structure controlled by said record 
structure for testing caller data signals provided by 
a respective one of said individual callers to 
specify a consumable participation key for 
restricting the extent of access to said system to 
limit data stored from said respective one of said 
individual callers on the basis of entitlement. 

51. A system according to claim 46 wherein said 
qualification structure restricts the extent of access by 
said respective one of said individual callers to a 
single use entitlement. 

'707 Patent, Claim 33 

26. An analysis control system for sue with a 
communication facility including remote terminals 
for individual callers, wherein each of said remote 
terminals may comprise a conventional telephone 
instrument including voice communication means 
and digital input means in the form of an array of 
alphabetic numeric buttons for *642 providing data 
and wherein said communication facility has a 
capability to automatically provide calling number 
identification data for at least certain of said 



individual callers, said analysis control system 
comprising: 

an interface structure coupled to said 
communication facility to interface said remote 
terminals for voice and digital communication; 
voice generator structure coupled through said 
interface structure for actuating said remote 
terminals as to provide vocal operating instructions 
to said individual callers; 

record structure, including memory and control 
means, connected to receive said calling number 
identification data provided automatically by said 
communication facility for at least certain of said 
individual callers, for accessing a file, and storing 
additional digital data provided by said callers; 
and 

qualification structure controlled by said record 
structure for testing said calling number 
identification data to specify a basis for entitlement 
defining a limit on use, for restricting the extent of 
access to said system for a respective one of said 
certain of said individual callers. 

33. An analysis control system according to claim 
26, wherein said limit on use relates to a dollar 
amount. 

'707 Patent, Claim 104 

96. An analysis control system for use with a 
communication facility including remote terminals 
for individual callers, wherein each of said remote 
terminals may comprise a conventional telephone 
instrument including voice communication means 
and digital input means in the form of an array of 
alphabetic numeric buttons for providing data 
wherein said communication facility has a capability 
to provide call data signals indicative of calling 
number identification data for at least certain of said 
individual callers, said analysis control system 
comprising: 

interface structure coupled to said communication 
facility to interface each of said remote terminals 
for voice and digital communication, and including 
means to provide signals representative of data 
developed by said remote terminals and for 
receiving said calling number identification data; 
voice generator structure coupled through said 
interface structure for actuating said remote 
terminals as to provide vocal operating instructions 
to said individual callers; 

record structure, including memory and control 
means, connected to said interface structure for 
accessing a file and storing data relating to certain 
select ones of said individual callers in accordance 
with said calling number identification data; 
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qualification structure controlled by said record 
structure for controlling access to said system by 
said individual callers; and 
means for processing at least certain of said data 
developed by said terminals and said calling 
number identification data relating to certain select 
ones of said individual callers. 

103. A system according to claim 96 for use with a 
communication facility having a capability (DN1S) to 
provide called number identification data to identify a 
called number form a plurality of different numbers 
for calling, and further including means for selecting 
a specific one of a plurality of formats of said 
interface structure. 

104. A system according to claim 103, wherein said 
called number identifies a specific one of a plurality 
of operating formats for interface. 

'707 Patent Claim 117 

Q 96. An analysis control system for use with a 
4j communication facility including remote terminals 
nj for individual callers, wherein each of said remote 
C\ terminals may *643 comprise a conventional 
?Z telephone instrument including voice communication 
^ means and digital input means in the form of an array 
of alphabetic numeric buttons for providing data 
4 s wherein said communication facility has a capability 
i-M to provide call data signals indicative of calling 
a number identification data for at least certain of said 
q individual callers, said analysis control system 
rTi comprising: 

interface structure coupled to said communication 
f2 facility to interface each of said remote terminals 
^ j - for voice and digital communication, and including 
\D means to provide signals representative of data 
jl developed by said remote terminals and for 
receiving said calling number identification data; 
voice generator structure coupled through said 
interface structure for actuating said remote 
terminals as to provide vocal operating instructions 
to said individual callers; 

record structure, including memory and control 
means, connected to said interface structure for 
accessing a file and storing data relating to certain 
select ones of said individual callers in accordance 
with said calling number identification data; 
qualification structure controlled by said record 
structure for controlling access to said system by 
said individual callers; and 
means for processing at least certain of said data 
developed by said terminals and said calling 
number identification data relating to certain select 
ones of said individual callers. 



115. A system according to claim 96, wherein said 
individual callers provide other data. 

1 16. A system according to claim 1 15, wherein said 
individual callers provide caller credit card number 
data as said other data. 

117. A system according to claim 1 16, wherein said 
individual callers provide expiration data for caller 
credit card number data. 

'707 Patent Claim 192 

183. An analysis control system for use with a 
communication facility including remote terminals 
for individual callers, wherein each of said remote 
terminals may comprise a conventional telephone 
instrument including voice communication means 
and digital input means in the form of an array of 
alphabetic numeric buttons for providing data and 
wherein said communication facility has a capability 
to provide calling number identification data, said 
analysis control system comprising: 
interface structure coupled to said communication 
facility to interface said remote terminals for voice 
and digital communication and including means to 
receive caller data signals representative of data 
relating to said individual callers, including caller 
personal identification data and said calling 
number identification data provided automatically 
from said communication facility; 
voice generator structure coupled through said 
interface structure for actuating said remote 
terminals as to provide vocal operating instructions 
to said individual callers and to prompt said 
individual callers to enter data; 
record testing structure connected to receive and 
test said caller data signals including said calling 
number identification data and said caller personal 
identification data against previously stored calling 
number identification and caller personal 
identification data; and 

analysis structure for receiving and processing said 
caller data signals under control of said record 
testing structure. 

191. An analysis control system according to claim 
1 83, wherein said communication facility 
automatically provides called number identification 
data (DNIS) to identify a select called number from a 
plurality of called numbers. 

*644 192. An analysis control system according to 
claim 191, wherein said select called number (DNIS) 
identifies a select format from a plurality of distinct 
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operating formats. 
'863 Patent Claim 49 

27. An analysis control system for use with a 
communication facility including remote terminals 
for individual callers, wherein said remote terminals 
may comprise a conventional telephone instrument 
including voice communication means, and digital 
input means in the form of an array of alphabetic 
numeric buttons for providing data, said analysis 
control system comprising: 
interface structure coupled to said communication 
facility to interface said remote terminals for voice 
and digital communication, and including means to 
provide caller data signals representative of data 
relating to said individuals callers developed by 
said remote terminals and including means to 
receive called number identification signals (DNIS) 
.automatically provided by said communication 
facility to identify a select one of a plurality of 
different called numbers associated with a select 
format of a plurality of different formats; 
record structure, including memory and control 
means, said record structure connected to receive 
said caller data signals from said interface structure 
for accessing a file and storing certain of said data 
developed by said remote terminals relating to 
certain select ones of said individual callers; 
qualification structure coupled to said record 
structure for qualifying access by said individual 
callers to said select format based on at least two 
forms of distinct identification including callers 
customer number data and at least one other 
. distinct identification data element consisting of 
personal identification data provided by a 
respective one of said individual callers; and 
switching structure coupled to said interface 
structure for switching certain select ones of said 
individual callers at said remote terminals to any 
one of a plurality of live operators wherein said 
live operators can enter at least a portion of said 
caller data relating to said select ones of said 
individual callers through interface terminals, 
which is stored in said record structure. 

49. An analysis control system according to claim 
27, wherein an additional form of distinct 
identification is provided by said individuals callers 
on-line and is stored for subsequent use. 

'863 Patent Claim 50 

50. A system according to claim 27, wherein said 
qualification structure further executes a test for 
unacceptable customer numbers based upon data 



developed by said remote terminals indicative of said 
caller customer numbers. 

27. (See above). 

'863 Patent Claim 65 

65. An analysis control system for use with a 
communication facility including remote terminals 
for individual callers, wherein each of said remote 
terminals may comprise a conventional telephone 
instrument including voice communication means, 
and digital input means in the form of an array of 
alphabetic numeric buttons for providing data, said 
analysis control system comprising: 
an interface structure coupled to said 
communication facility to interface said remote 
terminals for voice and digital communication, and 
including means to provide caller data signals 
representative of data relating to said individual 
callers developed by said remote terminals and 
including means to automatically receive called 
number identification signals (DNIS) to identify a 
select format from a plurality of formats; 
voice generator structure coupled through said 
interface structure for actuating said remote 
terminals °as to *645 provide voice operating 
instructions to said individual callers; 
record structure, including memory and control 
means, said record structure connected to receive 
said caller data signals from said interface structure 
for accessing a file and storing digital caller data 
relating to said individual callers provided from 
said digital input means through said interface 
structure; and 

qualification structure for testing caller data signals 
provided by at least one of said individual callers to 
specify a consumable participation key, said 
consumable participation key for use during a 
single predetermined period of time for restricting 
the extent of access to at least a portion of said 
system by said one of said individual callers on the 
basis of entitlement. 

'863 Patent Claim 1 71 

93. An analysis control system for use with a 
communication facility including remote terminals 
for individual callers, wherein each of said remote 
terminals may comprise a conventional telephone 
instrument including voice communication means 
and digital input means in the form of an array of 
alphabetic numeric buttons for providing data and 
wherein said communication facility has a capability 
to provide call data signals indicative of calling 
number identification data and called number 
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identification data for at least certain of said 
individual callers, said analysis control system 
comprising: 

interface structure coupled to said communication 
facility to interface each of said remote terminals 
for voice and digital communication, and including 
means to provide signals representative of data 
developed by said remote terminals and for 
receiving said calling number identification data 
and said called number identification data (DNIS) 
to identify one from a plurality of called numbers; 
voice generator structure coupled though said 
interface structure for actuating said remote 
terminals as to provide vocal operating instructions 
to said individual callers; 

record structure, including memory and control 
means, said record structure connected to said 
interface structure for accessing a file and storing 
data relating to certain select ones of said 
individual callers in accordance with said calling 
number identification data; 

qualification structure controlled by said record 
O structure for controlling access to said system by 
:M said individual callers; and 
Hj means for processing at least certain of said data 
VI developed by said remote terminals relating to 
^ certain select ones of said individual callers. 

*S = 

=2f 169. An analysis control system according to claim 

4 s 93, wherein said data relating to certain select ones of 
said individual callers includes credit card number 

s data. 

i7| 171. An analysis control system according to claim 

rT 169, wherein said credit card number data is tested 

f™ against unacceptable credit card numbers. 

fl CLAIMS INVOL VING PRODUCTS CARRYING 
\B PARTICIPA TION NUMBERS 

'707 Patent Claim 44 

37. A process for controlling operations of an 
interface with a telephonic communication system 
including remote terminals for individual callers, 
wherein each of said remote terminals may comprise 
a conventional telephone instrument including voice 
communication means and digital input means in the 
form of an array of alphabetic numeric buttons for 
providing data and wherein said telephonic 
communication system has a central capability to 
automatically provide call data signals, indicative of 
calling number identification data (DNIS) or both, 
said process including the steps of: 
*646 providing products carrying participation 
numbers specifying limits on use to entitle 
individual callers to access said operations of the 



interface with said telephonic communication 
system; 

receiving said call data signals indicative of called 
number identification data including a called 
number (DNIS) dialed by a respective one of said 
individual callers to select a specific operating 
format from a plurality of operating formats of said 
operations of the interface; 

coupling said remote terminals to said interface for 
providing voice signals to said individual callers 
and generating said voice signals for actuating said 
remote terminals as to provide vocal operating 
instructions to specific ones of said individual 
callers; 

receiving digital identification data- from said 
individual callers responsive to said voice signals 
including said participation numbers for said 
individuals callers and answer data developed by 
said remote terminals under control of said 
individuals callers; 

qualifying said individual callers by testing to 
determine if said individual callers are entitled to 
access said operations of the interface based on 
said limits on use specified by said participation 
numbers for said individual callers and accordingly 
providing approval signals for qualified individual 
callers; 

conditionally accessing a memory with said 
participation numbers and storing data relating to 
calls from said individual callers; 
processing at least certain of said answer data 
responsive to said approval signals; and 
providing on-going accounting data to said 
individual callers at intervals during calls from said 
individual callers. 

44. A process for controlling operations of an 
interface with a telephonic communication system 
according to claim 37, further comprising the step of: 
invalidating on-line said participation numbers 
after said limits on use specified by said 
participation numbers are reached. 

'707 Patent, Claim 93 

69. A process for controlling operations of an 
interface with a telephone communication system, 
said process including steps of: 
providing products carrying participation numbers 
specifying limits on use to entitle individual callers 
to access said operations of the interface with said 
telephone communication system; 
coupling remote terminals to said interface for 
providing voice signals to said individual callers 
and generating said voice signals for actuating said 
remote terminals as to provide vocal operating 
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instructions to specific ones of said individual 
callers; 

receiving digital identification data from said 
individual callers responsive to said voice signals 
including said participation numbers for said 
individual callers and answer data provided from 
said remote terminals under control of said 
individual callers; 

qualifying said individual callers by testing to 
determine if said individual callers are entitled to 
access said operations of the interface based on 
said limits on use specified by said participation 
numbers for said individual callers and accordingly 
providing approval signals for qualified individual 
callers; 

accessing a memory with said participation 
numbers for said individual callers and storing data 
relating to calls from said individual callers; 
*647 processing at least certain of said answer data 
responsive to said approval signals. 

93. A process for controlling operations of an 
interface with a telephone communication system 
according to claim 69, wherein said participation 
numbers are numbers coded for verification. 

'863 Patent. Claim 79 

79. A process for controlling operations of an 
interface with a telephonic communication system 
including remote terminals for individual callers, 
wherein each of said remote terminals may comprise 
a conventional telephone instrument including voice 
communication means and digital input means in the 
form of an array of alphabetic numeric buttons for 
providing data and wherein said telephonic 
communications system has a capability to 
automatically provide call data signals indicative of 
calling number identification data or called number 
identification data (DNIS) or both, said process 
including the steps of: 
providing products carrying concealed 
participation numbers specifying limits on use to 
entitle said individual callers to access said 
operations of the interface with said telephonic 
communications system; 

receiving said call data signals indicative of called 
number identification data including a called 
number (DNIS) dialed by individual callers to 
select a specific operating format from a plurality 
of operating formats of said operations of the 
interface; 

coupling remote terminals to said interface for 
providing voice signals to said individual callers 
and generating said voice signals for actuating said 
remote terminals as to provide vocal operating 



instructions to specific ones of said individual 
callers; 

receiving digital identification data from said 
individual callers responsive to said voice signals 
including said participation numbers and answer 
data provided from said remote terminals under 
control of said individual callers; 
qualifying said individual callers by testing to 
determine if said individual callers are entitled to 
access said operations of the interface based on 
said limits on use specified by said participation 
numbers and accordingly approving qualified 
individual callers; 

conditionally aborting interaction during said 
operations of the interface with an individual caller 
at an [sic] remote terminal and coupling said 
remote terminal to an interface terminal under 
predetermined conditions for direct personal 
communication; 

accessing a memory with said participation 
numbers and storing data relating to calls from said 
individual callers; and 

processing at least certain of said answer data 
responsive to approving said qualified individual 
callers. 

'863 Patent, Claim 190 

188. A process for controlling operations of an 
interface with a telephone communications system, 
said process including the steps of: 
providing products carrying key numbers for 
participation specifying limits on use to entitle 
individual callers to access said operations of the 
interface with said telephone communications 
system; 

coupling remote terminals to said interface for 
providing voice signals to said individual callers 
and generating said voice signals for actuating said 
remote terminals as to provide voice operating 
instructions to specific ones of said individual 
callers; 

receiving digital identification data from said 
individual callers responsive to said voice signals 
including said key numbers for said individual 
callers and answer data provided from said *648 
remote terminals under control of said individual 
callers; 

qualifying said individual callers by testing to 
determine if said individual callers are entitled to 
access said operations of the interface based on 
said limits on use specified by said key numbers 
for said individual callers and accordingly 
providing approval signals for qualified callers; 
accessing a memory with said key numbers for said 
individual callers and storing data relating to calls 
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from said individual callers; and 

providing certain of said voice signals to said 

individual callers to indicate computer generated 

number data formed during operations of the 

interface. 

189. A process according to claim 188, wherein said 
computer generated number data is stored in said 
memory. 

190. A process according to claim 189 wherein said 
computer generated number data is stored in 
association with said digital identification data. 

CONDITIONAL FORMA T CLAIMS 
'150 Patent, Claim 15 

10. A process for interfacing a telephonic 
communication system including remote terminals 
with a multiple port, multiple format data processing 
system, said multiple port, multiple format data 
processing system for concurrently processing data 
from said remote terminals according to a plurality of 
formats, at least one of said formats having at least 
one condition for a calling terminal, and wherein said 
telephonic communication system provides call data 
signals, as to indicate called and calling numbers, 
said process including the steps of: 
receiving said call data signals from said telephonic 
communication system for a calling remote 
terminal; 

selecting a processing format of said multiple port, 
multiple format processing system for the calling 
remote terminal under control of said data signals 
as the selected format; 

testing the selected format in relation to said call 
data signals; and 

conditionally interfacing said selected format to a 
calling terminal under control of said testing of call 
data signals. 

11. A process according to claim 10 further 
including the step of fetching control data 
addressable with said call data for use in the step of 
testing. 

15. A process according to claim 11 wherein said 
step of fetching control data includes fetching data to 
specify demographic conditions. 

'285 Patent Claim 1 7 

17. A process for interfacing (1) a telephonic 
communication system including remote terminals 
either with (2) a multiple port, multiple format data 
processing system, said multiple port, multiple 
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format data processing system for concurrently 
processing data from said remote terminals according 
to a plurality of formats at least one of said formats at 
lease one condition for a calling terminal, or (3) one 
of a plurality of operator stations with prompting 
capability for a plurality of formats, and wherein said 
telephonic communications system provides call data 
signals, as to indicate called and calling numbers, 
said process including the steps of: 
receiving said call data signals from said telephonic 
communications system for a calling remote 
terminal indicative of DNIS and ANI automatically 
provided by said telephonic communications 
system; 

selecting a processing format either for said 
multiple port, multiple format processing system or 
one of said plurality of operator stations for the 
calling remote terminal under control of said data 
signals as the selected format; 
testing the selected format in relation to said call 
data signals; and 

*649 conditionally interfacing said calling terminal 
to said multiple port, multiple format data 
processing system for execution of said selected 
format or to one of said plurality of operator 
stations under control of said testing of call data 
signals. 

'285 Patent, Claim 20 

20. A method for interfacing (1) a telephonic 
communications system including individual remote 
calling terminals for individual callers with (2) a 
multiple port, multiple format data processing 
system, said multiple port, multiple format data 
processing system for concurrently processing data 
from said remote terminals according to a plurality of 
formats, at least of one said formats having at least 
one specified condition for said remote terminals 
calling to interface said data processing system, and 
(3) a plurality of live operator attended terminals and 
wherein said telephonic communication system 
includes the capability of providing call data signals, 
said method comprising the steps of: 
receiving said call data signals from said telephonic 
communications system for said remote terminals 
calling to interface said data processing system 
including DNIS automatically provided by said 
telephonic communication system; 
selecting for said remote terminals a select 
processing format from said plurality of formats of 
said multiple port, multiple format data processing 
system under control of said call data signals 
including DNIS provided by said telephonic 
communications system; 

testing said select processing format in relation to 
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said call data signals; 

conditionally interfacing said selected processing 
format to said remote terminals selectively 
terminating certain select calls from said remote 
terminals in favor of said operator attended 
terminals; and 

transferring substantially all of said certain select 
calls from said operator attended terminals back to 
said multiple port, multiple format data processing 
system. 

'285 Patent Claim 24 

19. A method for interfacing (1) a telephonic 
communications system including individual remote 
calling terminals for individual callers with (2) a 
multiple port, multiple format data processing 
system, said multiple port, multiple format data 
processing system for concurrently processing data 
from said remote terminals according to a plurality of 
formats, at least of one said formats having at least 
one imposed condition for said remote terminals 
calling to interface said data processing system and 
(3) a plurality of live operator attended terminals and 
wherein said telephonic communication system 
includes the capability of providing call data signals, 
said method comprising the steps of: 
receiving said call data signals from said telephonic 
communications system for said remote terminals 
calling to interface said data processing system 
including DNIS automatically provided by said 
telephonic communication system; 
selecting for said remote terminals a select 
processing format from said plurality of formats of 
said multiple port, multiple format data processing 
. system under control of said call data signals 
including DNIS provided by said telephonic 
communications system; 

testing said select processing format in relation to 
said call data signals; 

conditionally interfacing said select processing 
format to said remote terminals under control of 
said testing in relation to said call data signals; and 
selectively terminating certain select calls from 
said remote terminals in favor of said operator 
attended terminals. 

*650 22. A method for interfacing a telephonic 
communications system according to claim 19, 
further comprising the step of: 
providing signal-represented call data from said 
remote terminals including calling numbers as 
additional call data signals. 

24. a method for interfacing a telephonic 
communications system according to claim 22, 



further comprising the steps of: 
storing a record of negative file data, said select 
processing format using said additional call data 
signals to access said record and obtain data to 
specify and test for negative file conditions; and 
terminating calls from said remote terminals if said 
calling number matches said data obtained from 
said negative file data. 

f 285 Patent Claim 77 

65. An interface control system for use with, (1) a 
communication facility including remote terminals 
for individual callers to make calls, wherein said 
remote terminals may comprise a conventional 
telephone instrument including voice communication 
means and some of said remote terminals may further 
comprise digital input means for providing data, and 
(2) a multiple port, multiple format processor for 
concurrently processing data from a substantial 
number of callers in any of a plurality of formats, 
said communication facility automatically provides 
call data signals, as to indicate called data (DNIS), to 
select a particular format from said plurality of 
formats, and (3) a plurality of live operator attended 
terminals with prompting capability, for a plurality of 
formats, said interface control system comprising: 
interface means for providing automated voice 
messages relating to a specific format to certain of 
said individual callers, wherein said certain of said 
individual callers digitally enter data through said 
digital input means; 

means for directly forwarding a call coupled to said 
interface means for forwarding a call from any one 
of said remote terminals to one of said plurality of 
live operator attended terminals under control of 
said call data signals when said remote terminals 
do not have the capability to digitally provide data; 
means for processing coupled to said live operator 
attended terminals for processing caller 
information data entered by an operator at said live 
operator attended terminal; and 
means for storing coupled to said interface means 
and said processing means for storing certain select 
data from said caller information data entered by 
said operator and data entered digitally by said 
individual callers. 

77. An interface control system according to claim 
65, wherein at least one of said plurality of formats 
has at least one imposed condition for said remote 
terminals calling to interface said interface control 
system. 

'984 PATENT CLAIMS 
'984 Patent Claim 4 
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1. A telephone call processing system for receiving 
calls from a multitude of terminals in different call 
modes including an "800" call mode and a "900" call 
mode for processing to an interface format and 
involving digital signals associated with said 
terminals as for identification or data, said system 
comprising: 

first response unit means for receiving calls in said 
M 800" call mode; 

qualification means for qualifying said calls in said 
"800" call mode received by said first response unit 
to provide qualified calls; 

second response unit means for receiving calls in a 
second call mode; 

means for processing calls in an interface format; 
and 

*651 means for coupling said qualified calls and 
said calls in a second mode to said means for 
- processing. 

4. A system according to claim 1 wherein said 
qualification means comprises means for testing said 
digital signals associated with said terminals 
originating said calls. 

'984 Patent Claim 15 

15. A telephone interface system for individually 
interfacing callers at a multitude o[f] remote 
terminals for voice-digital communication through a 
telephone communication facility, said system 
comprising: 

communication means for establishing telephone 
communication with currently active callers at 
certain of said terminals through said telephone 
communication facility; 

means for providing identification signals to said 
communication means indicative of said currently 
active callers, said means for providing 
identification signals comprising means for 
providing at least a portion of the digits associated 
with a remote terminal for identification; 
memory means for storing caller cues and use 
indications for said caller cues in relation to said 
callers as identified by said identification signals; 
cue means for receiving said caller cues to provide 
voice signals through said communications means 
to prompt responses from said currently active of 
said callers in the form of digital data signals; and 
means for selecting a current caller cue from said 
memory means for one of said currently active 
callers for application to said cue means under 
control of said identification signals for said one of 
said currently active callers and said use 
indications in said memory means for said one of 



said currently active callers. 

63 F.Supp.2d 583 
END OF DOCUMENT 
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United States Court of Appeals, Federal Circuit. 

MARLOW INDUSTRIES, INC., Plaintiff-Appellant, 

v. 

IGLOO PRODUCTS CORP, Defendant-Appellee. 
No. 02-1386. 

May 23, 2003. 

Before LOURIE . LINN, and PROST, Circuit Judges. 



PROST, Circuit Judge. 

*1 Marlow Industries, Inc. ("Marlow") appeals from 
the decision of the United States District Court for 
the Northern District of Texas granting summary 
judgment to Igloo Products Corp. and holding 
Marlow's United States Patent No. 4.726.193 ("the 
'193 patent") , as amended by Reexamination 
Certificate Bl 4,726,193 ("the first reexamination") 
and Reexamination Certificate U.S. 4,726,193 C2 
("the final reexamination") unenforceable due to 
Marlow's inequitable conduct before the United 
States Patent and Trademark Office ("PTO"). Marlow 
Indus.. Inc. v. Moo Prods Corp.. No. 396-CV-26S8- 
P. 2002 WL 485698 (N.D.Tex. Mar. 28. 2002) . 
Because the district court did not commit error in 
granting Igloo's motion for summary judgment, we 
affirm the judgment. 

I 

The '193 patent covers picnic boxes. Independent 
claim 1 reads in pertinent part "[a] refrigerator/food 
wanner picnic box apparatus or the like comprising 
... means ... for selectively heating and cooling and 



circulating the air in the food compartment picnic 
box (emphasis added). Marlow filed an 

infringement action against Igloo in September 1996 
and cross-moved for partial summary judgment on 
September 29, 1997, claiming that, as a matter of 
law, several of the contested picnic boxes infringed 
the patent. 

In an opinion dated April 3, 1998, the district court 
concluded, "it is obvious that the plain meaning of 
Claim 1 requires that the picnic box be capable of 
both 'heating and cooling." ' Both parties moved the 
court to reconsider its April 3 order. On September 1, 
1998, the district court entered an order denying 
Marlow's motion for reconsideration, but granting 
Igloo's motion in part by vacating its prior ruling that 
some of the accused picnic boxes literally infringed 
the '193 patent , concluding rather that none of the 
accused products literally infringed the patent. The 
court left open several issues regarding infringement 
under the doctrine of equivalents. 

In June 1998, Igloo requested the PTO to reexamine 
the '193 patent to consider prior art that was not 
previously considered. Marlow subsequently moved 
to stay further action m the district court until 
completion of the reexamination proceedings. Igloo's 
request for the final reexamination brought to the 
examiner's attention the pending infringement 
litigation in the district court between Marlow and 
Igloo, and included a copy of Marlow's brief in 
support of its September 29, 1997, motion for partial 
summary judgment. During the reexamination, 
Marlow attempted to amend the patent by adding 
claims 4 and 5. These claims included language that 
covers a picnic box, which "cools or heats" 
(independent claim 4) and which "only cools" (claim 
5, depending from claim 4). The examiner rejected 
these claims pursuant to 35 U.S.C $ 305 , which 
prohibits expanding the scope of the claimed 
invention during a reexamination. 

Marlow then attempted for a second time to amend 
the patent by adding claims 6 and 7. These claims, 
both depending from claim 1, included language 
covering a picnic box, which "heats and circulates 
only warm air" (claim 6) and which "cools and only 
circulates cooled air" (claim 7). The examiner again 
rejected these claims as an attempt to impermissibly 
broaden the scope of the original patent. Marlow 
appealed the examiner's rejection of its claims, 
including the rejection of its four proposed 
amendments, to the Board of Patent Appeals and 
Interferences ("Board"). The Board affirmed the 
examiner's rejection of proposed claims 5-7. 
However, the Board reversed the examiner's rejection 
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of claim 4 on the basis that it, like preexisting claim 
1, includes the "selectively heating and cooling" 
language and, thus, cannot be construed as enlarging 
the scope of the claimed invention. 

*2 In August 2001, Igloo moved for summary 
judgment in the district court, in which the 
infringement action was pending, alleging that 
Marlow had committed inequitable conduct by 
failing to disclose to the examiner during the final 
reexamination of the '193 patent the court's prior 
claim construction of that patent The district court 
detennined that Marlow had failed during the 
reexamination to provide the examiner with the 
court's April 3 and September 1, 1998 orders, that 
these orders were material to the reexamination 
proceeding, and that Marlow knew or should have 
known that a patent examiner would have found such 
information material. The district court also found 
that Marlow failed to submit to the examiner its 
motion for reconsideration of the court's April 3 
order, but the court did not analyze Marlow's 
inequitable conduct with regard to its failure to 
submit this document. Based upon these findings, the 
court concluded that Marlow engaged in inequitable 
conduct before the PTO. The district court therefore 
granted Igloo's motion for summary judgment and 
declared all claims of the '193 patent unenforceable. 

Marlow filed a timely appeal and we have 
jurisdiction pursuant to 28 U.S.C. 5 1295(a)(1) . 

II 

We review the district court's grant of summary 
judgment de novo, with all justifiable factual 
inferences being drawn in favor of the party opposing 
the motion. See Anderson v Liberty Lobby. Inc., 477 
U.S. 242. 255 (1986) . Summary judgment is 
appropriate where there is no genuine issue of 
material fact and the moving party is entitled to 
judgment as a matter of law. See Fed.R.Civ.P. 56(c) . 
Under Anderson, whether a given factual dispute 
requires submission to a jury must be guided by the 
substantive evidentiary standards that apply to the 
case, 477 U.S. at 255 . It is the substantive law's 
identification of which facts are critical and which 
facts are irrelevant that governs whether a genuine 
issue of material fact exists. Id. at 247-48. 

It is well settled that patent applicants are required to 
prosecute patent applications "with candor, good 
faith, and honesty Molins PLC v Textron. Inc , 48 
F.3d 1172, 1178. 33 USPQ2d 1823. 1826 
(Fed.Cir. 1995) . This duty likewise applies to 
reexamination proceedings. 37 C.F.R. $ 1,555 



(2002) . A breach of this duty can take several forms, 
including the failure to disclose material information. 
Molins, 48 F.3d at 1178. 33 USPQ2d at 1826 . 
Further, a breach of this duty, when coupled with an 
intent to deceive or mislead the PTO, constitutes 
inequitable conduct, which, when proven, renders the 
patent unenforceable. Id at 1178, 33 USPQ2d at 
1827 . 



To establish Marlow's inequitable conduct, Igloo 
must show by "clear and convincing evidence" that 
Marlow failed to disclose material information with 
intent to deceive the PTO. Kingsdown Med 
Consultants. Ltd v Hollister. Inc. 863 F.2d 867. 
. 872. 9 i;SPQ2d 1384. 1389 (Fed.Cir 1988) ; FMC 
Corp v. Manitowoc Co.. 835 F.2d 1411. 1415. 5 
USPQ2d 1112. 1115 (Fed.Cir. 1987) . Once the 
materiality of the information and Marlow's intent to 
mislead have been established, the district court must 
"weigh them to determine whether the equities 
warrant a conclusion that inequitable conduct 
occurred." Molins. 48 F.3d at 1178. 33 USPQ2d at 
1827 . Moreover, when balanced against high 
materiality, the showing of intent can be 
proportionally less. Brasseler. U.S.A. I. L.P. v. 
Strvker Sales Corp.. 267 F.3d 1370. 1381. 60 
USPQ2d 1482. 1488 fFed.Cir.200n . 

*3 On appeal, Marlow maintains that the district 
court erred in granting summary judgment to Igloo 
because it raised genuine issues of material fact. 
According to Marlow, the district court 
impermissibly weighed the evidence regarding its 
failure to disclose information to the PTO, the 
materiality of the allegedly withheld information, and 
Marlow's intent to deceive the PTO, Igloo counters 
that Marlow has no additional evidence to offer that 
would warrant changing the district court's 
determination or that would otherwise merit further 
proceedings. After drawing all justifiable inferences 
in favor of Marlow, we conclude that there are no 
genuine issues of material fact with regard to 
Marlow's inequitable conduct and Igloo is entitled to 
judgment as a matter of law. 

A 

Marlow first argues that a genuine issue of material 
fact exists with regard to whether it withheld any 
information relating to the district court action from 
the PTO during the final reexamination. In this 
regard, Marlow notes that it advised the examiner 
that the '193 patent was the subject of an 
infringement action pending before the district court, 
the examiner was provided with copies of the 
particular documents relating to those proceedings 
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which Igloo believed relevant to the final 
reexamination, and the entire record was made 
available to the examiner by Marlow's and Igloo's 
disclosures. 

Igloo maintains that Marlow never once apprised the 
examiner of the substance of the district court's claim 
construction of the f 193 patent or even of the fact that 
the court had construed the patent. Igloo specifically 
contends that the district court correctly found that 
Marlow failed to submit the three disputed 
documents to the examiner. 

The district court did not err in concluding that there 
was no genuine issue of material fact with respect to 
Marlow's failure to submit copies of the disputed 
documents to the examiner during the final 
reexamination. In its responses to Igloo's Requests 
for Admission Nos. 92*94, Marlow admitted that at 
the time of the issuance of the final reexamination, 
the file wrapper did not include copies of these 
documents. We reject Marlow's argument that a 
genuine issue of material fact exists as to whether it 
withheld any information relating to the infringement 
action from the PTO. Informing the examiner of the 
pending infringement action is not commensurate 
with bringing to the examiner's attention the district 
court's prior claim construction of the patent or 
disclosing the court orders embodying this 
construction. See Rohm <£ Haas Co. v. Crystal Chem. 
Co.. 722 F.2d 1556. 1572-73, 220 USPO 289. 302 
(Fed.Cir.1983) (concluding that a presumption that 
an examiner was able to find, with his expertise and 
adequate time, the critical data when he was 
presented with a "mountain of largely irrelevant data" 
ignores the real world conditions under which 
examiners work). Moreover, the only document from 
the infringement litigation submitted to the examiner 
was Marlow's motion for partial summary judgment 
filed on September 25, 1997, which was included as 
an exhibit to Igloo's request for reexamination. This 
document, however, was filed in the district court 
more than six months prior to the court's initial 
construction of the '193 patent and, thus, had no 
bearing on the scope of the claims at issue during the 
reexamination proceedings. 

B 

*4 Marlow next argues that a genuine issue of 
material fact exists with regard to the materiality of 
the district court's claim construction orders. 
"Materiality is not limited to prior art but embraces 
any information that a reasonable examiner would be 
substantially likely to consider important in deciding 
whether to allow an application to issue as a patent." 



GFl. int. v Franklin Corp , 265 F.3d 1268. 12^3. 60 
l T SPQ2d 1141. 1143 (Fed.Cir.2Q01) (emphasis in 
original); 37C.F.R. $ 1 .56(b) (2002) . 

Marlow contends that in reaching its finding that its 
previous orders were material to the examiner's final 
reexamination of the '193 patent , the district court 
erroneously assumed that: (1) the construction of 
claim 1, and thus claim 4, applied by the Board was 
in conflict with the district court's construction of 
claim 1; and (2) Marlow was attempting during the 
reexamination to avoid the district court's 
requirement that to infringe the '193 patent an 
accused device had to be capable of both heating and 
cooling. According to Marlow, it argued to the 
examiner that claim 1 could not require both 
"simultaneous" heating and cooling because that 
would be physically impossible, which is not 
inconsistent with the district court's interpretation of 
the claim. 

Igloo responds that the district court correctly 
concluded that the disputed documents were material 
to the final reexamination because: (1) they bore 
directly on the scope of the claims that Marlow 
attempted to amend; and (2) Marlow's interpretation 
of the patent asserted before the examiner was 
inconsistent with the district court's construction of 
the patent and Marlow's acquiescence to that 
construction. 

The district court did not err in concluding that there 
was no genuine issue of material fact with respect to 
the materiality of the April 3 and September 1, 1998, 
orders to the final reexamination from the standpoint 
of a reasonable examiner reviewing Marlow's 
proposed amendments. Faced with Marlow's attempts 
to amend claim language in the M93 patent , the 
examiner had to first construe the scope of the 
claims, including the specific language covering 
picnic boxes that are capable of both "heating and 
cooling," to determine whether the proposed "cools 
or heats" language would impermissibly enlarge the 
scope of the patent. See 35 U.S.C. § 305(a) (2002) . 
In addition, the district court's two previous orders 
construing the '193 patent and concluding that picnic 
boxes that only cooled did not infringe the patent 
were binding on the examiner under the doctrine of 
issue preclusion. See In re Freeman, 30 F.3d 1459. 
1466-69. 31 USPQ2d 1444. 1448-51 (Fed.Cir.1994) 
(concluding that the Board was bound by the district 
court's prior interpretation of the reissue claims under 
the doctrine of issue preclusion). Thus, a reasonable 
examiner would have been substantially likely to 
consider these two orders important in deciding 
whether to allow the amendments to issue. 
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*5 Moreover, contrary to Marlow's assertion, 
whether or not the Board, applying the same 
construction of claim 1 as the district court, found 
claim 4 equivalent in scope to claim 1 is irrelevant to 
the materiality inquiry. This court has articulated the 
materiality criterion as follows: 
[T]he standard to be applied in determining 
whether a reference is "material" is not whether the 
particular examiner of the application at issue 
considered the reference to be important; rather, it 
is that of a "reasonable examiner." Nor is a 
reference immaterial simply because the claims are 
eventually deemed by an examiner to be patentable 
thereover. 

Molins. 48 F.3d at 1179, 33 USPQ2d at 1828 
(citation omitted); Perceptive Biosystems, inc. v. 
Pharmacia Biotech. Inc.. 225 F.3d 1315. 1322. 56 
USPQ2d 1001. 1006 (Fed.Cir.2000) (stating that a 
patent may be valid and yet be rendered 
unenforceable due to inequitable conduct). Thus, that 
the Board's interpretation of the '193 patent may have 
been consistent with the district court's previous 
construction does not eviscerate the materiality of the 
previous orders from the viewpoint of a reasonable 
examiner in the first instance. Here, a reasonable 
examiner reviewing Marlow's proposed amendments 
would have considered the district court's prior 
construction of that patent important. 

C 

Lastly, Marlow argues that a genuine issue of 
material fact exists with regard to Marlow's intent to 
deceive the PTO. Intent to mislead does not require 
direct evidence, and is typically inferred from the 
facts. GFI, 265 F.3d at 1274. 60 USPQ2d at 1 144 . 
Intent may be inferred when a patent applicant knew, 
or should have known, that withheld information 
could be material to the PTO's consideration of the 
patent application. Critikon. fna v. Becton Dickinson 
Vascular Access. Inc.. 120 F.3d 1253, 1256-57. 43 
USPQ2d 1666. 1668-69 (Fed.Cir. 1997) : Brasseler. 
267 FJd at 1375-76. 60 USPQ2d at 1484: Merck & 
Co. v. Danhurv Pharmacol. Inc.. 873 F .2d 1418. 
1422. 10USPO2d 1682. 1686 (Fed.Cir. 1989) (stating 
that intent is most often proven by a showing of acts 
the natural consequences of which are presumably 
intended by the actor). 

Marlow argues that a factual dispute exists with 
regard to its alleged intent to deceive the PTO. 
According to Marlow, the district court found intent 
by incorrectly assuming that claim 4 is broader than 
claim 1 and by disregarding the affidavit of Marlow's 
attorney denying an intent to deceive. 



Igloo argues that the district court correctly 
concluded that Marlow acted with intent to deceive 
the PTO. According to Igloo, Marlow knew, or 
should have known that the examiner would have 
considered the district court's claim construction of 
the '193 patent (specifically its holding that cool only 
or heat only devices cannot infringe the '193 parent) 
material to Marlow's attempts to add claims directed 
to cool only or heat only devices. Igloo further 
contends that the affidavit of Marlow's counsel does 
not create a genuine issue of fact as to Marlow's 
intent because it consists of mere denials of an intent 
to deceive. 

*6 The district court did not err in concluding that 
there was no genuine issue of material fact with 
respect to Marlow's intent to deceive the PTO by 
failing to submit the district court's prior orders 
construing the claims of the '193 patent when it 
proposed amended language during the final 
reexamination. The same attorney represented 
Marlow before the district court in this case and 
before the PTO during the final reexamination 
proceedings. See Cntikon. 120 F.3d at 1257, 43 
USPQ2d at 1669 (noting that the patent counsel who 
were handling the reissue proceedings were keenly 
aware of the ongoing district court litigation and the 
issues involved prior to the resolution of the reissue 
proceedings). Yet, despite the district court's prior 
holding that a picnic box had to both heat and cool to 
infringe the '193 patent . Marlow proposed claims 
using the disjunctive language of "cools or heats." 
See In re Freeman. 30 F.3d at 1465. 31 L SPQ2d at 
1448 (stating that "given the interpretation of the 
district court during the infringement litigation, it is 
clear that the amendments to the independent claims 
during reexamination attempt[ed] an end run around 
the [district court's] interpretation"). Under these 
circumstances and in . light of the 1 binding nature of 
the district court's prior claim construction, Marlow's 
failure to submit the April 3 and September 1, 1998, 
orders leads to a finding that Marlow intended to 
deceive the PTO. As the district court recognized 
when considering Igloo's inequitable conduct motion, 
Marlow should have known that a patent examiner 
would have found the two prior court orders 
considering the construction of the '193 patent 
material to the reexamination. Indeed, during the 
pendency of the reexamination, Igloo's counsel twice 
reminded Marlow by letter of its duty to disclose the 
district court's claim construction to the examiner. 
The only evidence Marlow offers to negate a finding 
of an intent to deceive is an affidavit from its counsel 
denying such deceitful intent. However, a mere 
denial of an intent to deceive is not sufficient where a 
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patentee faces a high level of materiality and proof 
that it knows or should have known of that 
materiality. Critikon. 120 F.3d at 1257, 43 USPQ2d 
at 1669 (citing FMC Corp ., 835 F.2d at 1415, 5 
USPQ2d at 1116). 

CONCLUSION 

In sum, we conclude that viewing the evidence in the 
light most favorable to Marlow, there is no genuine 
issue of material fact as to the materiality of the 
district court's April 3 and September 1, 1998, orders 
to the final reexamination of the f 193 patent and 
Marlow's intent to deceive the PTO. Furthermore, the 
district court did not abuse its discretion in holding 
the f l 93 patent unenforceable. Accordingly, we 
affirm the district court's order granting summary 
judgment of invalidity to Igloo. 

2003 WL 21212626 (Fed.Cir.) 
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